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STUDIES IN CONFIGURAL CONDITIONING V GEN¬ 
ERALIZATION AND TRANSPOSITION* 

Department of Psychology, Queens College 


G. II S. Razran 


A. Tub Problem 

Tluce terms—transfci, geneialization, and transposition,—have in 
recent ycais been used by psychologists to denote the phenomenon 
that an organism's learning to respond oi act m some way to some 
stimulus oi situation may cany over to some othci stimulus or situ¬ 
ation. Tiansfer, the oldest term, has come to us mostly from work 
on skill, mcmoiy, and capacity, generalization—fiom cxpei intents 
on conditioned lcflcxcs, and tiansposition, the latest impoitation, has 
icachcd us thiough the investigations and discussions of the Gestalt 
psychologists. Thcie seems to be no objection to ictaining, with 
qualifications, all the tluce tcints. One might use transfer when ic- 
fening to complex learning or in gencial when the fact lather than 
the pioccss of the cany-ovci is emphasized. On the othci hand, 
both genetaltzatton and n(Disposition aic moic illustrative when the 
S'O-i lelation is specific and defined oi when in general the mechan¬ 
ism and pioccss rathei than the mcic act of the cany-over is undei 
considciation. Genet altzat ion may be employed foi cauy-oveis 
that aic icgulai along some stimulus continuum in the mannci of 
Pavlov’s lriadi.ition of CR* s or Thorndike's spicad of “effects” while 
tiansposition may covci those cases m which the tested situation is 
i elated to the trained situation by viituc of patterns oi i elections 
rather than through elements or constituents. 

In the picscnt senes of cxpenments generalization and tiansposi¬ 
tion weic studied in 32 adult human subjects by the conditioned 
salivaiy technique Specifically, the subjects foimcil salivary CR's 
to patterns of lights and to single lights of these patterns by com¬ 
bining the flashings of these lights with lcpcated shoit eating periods 
Aflei the GR\ weic foimcd the colors of the lights wcie changed, 
and the uansfei eft cuts foi both pattern-, and single lights weic 

"Received m die Editorial Otluc on December i 12, 1938 
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tested at different stages of conditioned training. The two main 
questions in mind were; First, How is transfer in single stimuli 
(generalization) related to tiansfei in patterns of stimuli (tinnspo- 
sition)? Is transposition some sum or product of generalization, as 
atomistic mechanists might claim, 01 is tile former altogether un¬ 
predictable from the latter, ns the totalitarian Osl,ilfists, might 
argue? Second, Wliat is the effect of tinining upon tiamposition ? 
We know from the work of Pavlov nml otheis (2, 11) that ti.uning 
greatly restricts the lange of gcticulization. Would Us effect be 
similar in transposition of conditioning, or would it follow licic 
results in discrimination experiments wheie training as a rule widens 
rather than narrows the range of transposition? An ansvci to these 
questions appeared to be of vast significance as material in synthe¬ 
sizing the two mam contemporary curients nf explanations: Coiuli- 
tioning and Gestalt. 

B. Procedure 

The writer’s general salivary CR technique with adult Inun.tn 
subjects has been described before (14) and will not be futthcr 
detailed, It consists, first, of measuring salivation by increment* in 
weights of dental cotton rolls (Johnson and Johnson, No, 3, 1.5 \ 0,5 
in.) inserted under the subjects’ tongues for a short period of time, 
usually one minute. To prevent evaporation, scalc-corrasion and 
absorption, the rolls are weighed in small envelopes and icwcighed 
in the envelopes immediately aftci the removal of the rolls from the 
subjects' mouths Since the cotton-in-thc-mouth is by no means a 
totally inactive stimulus, periods of control salivation must always 
be rotated with experimental periods, but the weighing itself need 
not be more accurate than to one centigram, milligram nccuincics 
being as a rule a superfluous refinement. Secondly, the technique 
involves presenting a series of stimuli during eating periods of 2-4 
minutes and misinforming the subjects about the purpose of the 
experiment so as to forestall disturbing subjective attitudes and 
association-sets. Series of stimuli and comparatively long eating 
periods are used, as misinforming is unsuccessful and association-sets 
can hardly be averted with the traditional single-conditioncd-stiimili- 
plus-brief-reinfcrcements procedures. Telling the subjects that the 
purpose of the experiment is “to study the effect of cyc-fatiguc upon 
digestion, with visual stimuli; "the influence of music upon saliva- 
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tion,” with to-be-conditioned musical sounds; and diveise nnaginaiy 
learning and memory problems with veibal and with motoi condi¬ 
tioned stimuli, arc sciviccable “misinfoiming” techniques 
In the special procedure of this study the conditioned stimuli were 
mostly flashes of small colored elcctiic bulbs, piesented in tcmpoial 
and spatial patterns Specifically, these patterns weic* (a) alternate 
single flashes of lights (2.5 volts, in diameter) of the same 01 of 
diffcicnt colors following each other at constant 01 at variable intci- 
vals, (b) simultaneous flashings of two small lights of the same or 
of different colois at distance of 0 5, 1, 2, 3, and 4 inches; (c) 
simultaneous flashes of two lights of different colors, sizes, and in¬ 
tensities; (d) simultaneous flashes of two laigc lights (36 cp.) of 
different colois with one oi two small white lights between them; 
(<?) simultaneous flashings of fom small gicen lights foiming a 
horizontal line, an oblique line, a triangle, or a quadrilateral; (/) 
simultaneous flashes of eight green lights forming a closed square, 
an open square, two adjacent open lectanglcs, and an open hooked 
squaic; (ff) simultaneous flashings of 10 green lights forming a 
horizontal line, two light angles, one light angle, and nine lights 
in a horizontal line and one light above the line; (//) sounding a 
bell simultaneously with the flashing of a green light; (i) flashing 
a nonsense syllable simultaneously with tile flashing of a giecn light 
In all theic were 26 diffcicnt stimuli-patterns. The number of 
subjects used for each pattern varied from 2 to 16, and each subject 
was conditioned to 2-4 different patterns. The eating periods— 
pretzels, tea-sandwiches, lollipops, and chewing gum—were of 2-3 
minute duiation, in the couisc of which the stimuli-patterns were 
intermittently presented 8-60 times. The testing periods for each 
pattern or single stimulus wcie of one-minute duiation, and an 
eating-and-ohseiving period plus 2-4 testing penods constituted one 
complete trial. There were 5-8 complete trials in an experimental 
session, and 5-8 experimental sessions were made with each subject. 1 
The hfnisfei tests—both foi the single stimuli and for the patterns— 
were given only once in each experimental session They consisted 
of substituting blue lights for green lights, yellow lights for red 
lights, buzzcis foi bells, and monosyllabic woids foi nonsense syl- 

1 Tile render is lefcncd to (lie writer's previous studies of this series for 
gienter dctnil This study deals only with the transfer dntn of tire series; 
no special cxpciimciits weic set for it. 
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TABLE 1 

GENERALIZATION (SlNCLF-STlMUIl 'l RAN 311 R) AND I RANWOMTION (PAT¬ 
TERN-TRANSFER) or Salivary GR’j in 32 Adult Human Suuik-is 
The Trained Conditioned Stimuli were Red, Green, and While I ights, 
Bells, and Nonsense Syllables, the Transfer Stimuli were Yellim mid Blue 
Lights, Buzzers, and Monosyll .due Words Each Entry Rep re Min Is Condi¬ 
tioned Salivation to the Transfci Slnmili Expiesucd ns Pertoutages of (he 
Mean Conditioned Salivations to the Trained Stimuli 

No. of Per cent of transfer hi Miiic«<mc 
Kind of sub- sessions 


Description of pattern transfer jecls I 2 


Red light following 
green light and vice 
versa 

Lights of same color 
following each other 

Red and green light 
at 5 in distance 

Lights of same color 
at .5 in distance 

Red and green light 
at one in distance 

Red and green light 
at 2 in, distance 

Lights of same color 
at 2 in, distance 

Red and green light 
at 4 in, distance 

Red and green light 
unequal in intensity 

Green light and sound 
of bell 

Green light and non¬ 
sense syllable 

Large red and green 
light at 3 in distance 

Same lights with small 
white light between 

Same lights with two 
small lights between 


Pattern 

16 

32 

63 

Single 

light 


46 

SO 

Pattern 

4 

5+ 

SO 

Single 


45 

52 

Pattern 

2 

19 

25 

Single 


65 

52 

Pattern 

2 

4 

22 

Single 


26 

6 V 

Pattern 

2 

64 

6 S 

Single 


84 

67 

Pattern 

8 

48 

59 

Single 


64 

62 

Pattern 

4 

35 

39 

Single 


48 

60 

Pattern 

2 

42 

46 

Single 


64 

42 

Pattern 

2 

45 

54 

Single 


32 

68 

Pattern 

2 

45 

53 

Single 


87 

53 

Pattern 

2 

58 

72 

Single 


76 

62 

Pattern 

2 

58 

62 

Single 


68 

60 

Pattern 

2 

42 

68 

Single 


50 

32 

Pattern 

2 

58 

78 

Single 


34 

56 


3 

4 

5 

6 

7 

8 

70 

77 

79 

76 



32 

22 

20 

2\ 



•14 

52 

36 




34 

30 

21 




37 

58 

70 

43 

30 

23 

42 

30 

31 

26 

28 

24 

18 

43 

46 

50 

32 

18 

32 

30 

16 

23 

11 

10 

75 

90 

90 

78 



53 

13 

22 

20 



63 

7S 

77 

79 

32 

34 

50 

37 

32 

19 

11 

X 

51 

•19 

37 

18 

23 

17 

15 

32 

21 

16 

18 

23 

58 

61 

61 

58 



40 

St 

32 

30 



76 

70 

74 

78 



53 

31 

32 

IX 



56 

49 

42 

16 



42 

20 

26 

12 



89 

91 

97 

86 



61 

43 

22 

It) 



68 

70 

85 

9+ 



53 

60 

62 

42 



76 

87 

96 

98 



26 

19 

9 

6 



go 

86 

88 

82 



30 

21 

20 

22 




lables. The subjects were college undergraduates, paid hv NY A 
50 cents per hour, and the experiment was conducted in a dimly 
lighted room, between 3 and 5 o’clock in the afternoon. The* "given' 1 
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TABLE 2 

GFNLUAriSEAlION (SlNGI li-STIMUl I 'I'RANSrLR) AND TRANSPOSITION (PAT- 
TI’RN-IRANSIMl) 01’ SAI IVARY CR's IN ADUI.T HUMAN SlJBJLCTS 
Tlic Tiallied Conditioned Stimuli were Spatial Patterns of Green Lights 
—ami Single Lights of these Patterns, the Tiansfei Stimuli were the Same 
Patterns with Blue Lights and Single Blue Lights. Each Entiy Rcpiesents 
Conditioned Salivation to the Tiansfer Stimuli Expicssed as Percentages 
of the Mean Conditioned Salivations to the Tiainctl Stimuli, and is a Mean 
of 1 iv 0 Subjects 


Kind of Per cent of tiansfei in successive sessions 


Description of pattern 

ti ansfer 

1 

2 

3 

4 

5 

6 

7 

8 

Four lights tn a lion- 

Pattern 

32 

46 

51 

47 

52 

27 

28 

19 

7 ontnl line 

Single 

■15 

32 

26 

39 

19 

24 

22 

10 

Four lights in an 

pattern 

22 

36 

48 

56 

46 

21 

19 

24 

nhlu|uc line 

Single 

32 

56 

42 

37 

29 

30 

22 

18 

Polli lights forming 

Pattern 

36 

49 

56 

62 

66 

57 

62 

45 

a triangle 

Single 

43 

57 

30 

22 

19 

18 

12 

9 

Fom lights forming 

Pattern 

24 

38 

49 

67 

60 

62 

43 

32 

a tiundiilutci.il 

Single 

76 

45 

32 

30 

24 

26 

19 

11 

Light lights foitiling 

Pattern 

40 

■18 

52 

56 

62 

70 

75 

76 

a dosed square 

Single 

50 

45 

30 

23 

22 

16 

19 

10 

Eight lights forming 

Pallet n 

32 

56 

68 

74 

82 

88 

90 

72 

an open squaie 

Single 

62 

54 

40 

30 

23 

17 

12 

10 

Eight lights as adjutant 

Pattern 

38 

46 

69 

78 

86 

94 

90 

88 

open rectangles 

Single 

45 

62 

4 f 

36 

30 

25 

36 

14 

Eight lights as a 

Pattern 

46 

68 

78 

86 

90 

98 

90 

96 

hooked square 

Single 

35 

46 

38 

34 

29 

26 

17 

10 

'Pen lights in a hori¬ 

Pattern 

22 

30 

32' 

28 

31 

36 

25 

22 

zontal line 

Single 

52 

40 

32 

24 

20 

12 

14 

8 

Ten lights forming 

Pattern 

25 

46 

57 

56 

60 

64 

58 

42 

a light angle 

Single 

43 

40 

32 

30 

28 

27 

19 

16 

Ten lights forming two 

Pattern 

26 

46 

58 

6 + 

60 

72 

78 

60 

adjacent right angles 

Single 

35 

38 

23 

20 

21 

25 

18 

14 

'I cn lights, 9 in a line 

Pattern 

23 

34 

38 

40 

46 

48 

50 

24 

ami one above the line 

Single 

57 

68 

43 

40 

26 

20 

24 

17 


Means ( l'ahlcs 1 and 2) Pattern 3Sri: 50± 56± 64rh 67dr 66± 52±: 44rh 

4 4 5 5 6 8 S 6 

Single 52rt 54± 39± 34±: 25rt 21=t 19± I4± 
stimulus 3 1 3 1-5 3 4 4 


put pose of file expenmen L was “to study the effect of eve-fatigue 
upon digestion.” 
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C. Results and Discussion 

The results are presented in Tables 1-2. The entries in these 
tables represent net conditioned salivations—-mums control saliva¬ 
tions—to the transfer stimuli, cxpicsscd ns pciccntngcs of the mean 
conditioned salivations to the ttgufot conditional stimuli (The 
means of the regular conditioned salivations vniicd from 7 to 28 
centigrams per one-minute periods.) They arc given for each ex¬ 
perimental session and for both component (single-stimuli) and 
pattern transfer, When the patterns were not only spatial lmt con¬ 
tained component stimuli that differed in kind from each otlici, 
the single-stimuli entries repiesent the means of the different single 
components, With the exception of two patterns—the combination 
of a light and a sound and the lights of different size and intensity— 
the inter-componcntal differences, consisting as they did mostly of 
differences between lights that differed only in color, were negligible. 
(In the two exceptional patterns, the sound produced CR\ of greater 
magnitude but manifested less transfer; the light of gicater intensity, 
similarly, elicited more conditioning but was unaffected in its pro¬ 
portionate transfer.) 

Examining these tables, a number of facts about generalization, 
transposition, and their relations to each otlici seem to stand nut. 
First, it is obvious that these results confirm the numcious findings 
of Pavlov, Beritoff, and their associates (2, 13) that training—not 
only differential training by the method of contrasts—restricts 
greatly the amount of generalization, or single-stimuli transfer. On 
successive experimental sessions, the means of the per cent of gen¬ 
eralization to all transfer stimuli were: 52, 54, 39, 34, 25, 21, 19, 
14, and there were very few deviations from this tendency in the 
individual transfer stimuli. The findings also lend some support 
to the often observed rise in generalization in the early stages of 
CR training (Russian laboratories and Hovland, 5). The mean 
per cent of generalization was 54 in the second and 52 in the fiist 
experimental sessions, and these differences were quite pronounced 
1 in 10 of the 26 types conditioned stimuli. The failure of this 
phenomenon to manifest itself in the remaining 16 CR 's maj pm haps 
be attributed to their transfer tests oceui ring too late in the tunning 
and thus missing the initial widening wave of generalization. As 
it may be remembered, while the experimental sessions of this study 
consisted only of 5-8 training trials, they actually comprised a 
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grcntci nmoimt of conditioning, since the conditioned stimuli had 
been presented 8-60 times duiing each trial. 

The important results of this study are, however, no doubt those 
that cleaily show that transposition—pattern ot relations tiansfci— 
differs maikcdly fiom generalization. Unlike Pavlovian gcncral- 
i/ation, the range of ti a imposition widens rather than nauows with 
training and in gcneial its cm relation with generalization is mvcisc. 
In the hist live expeioriental sessions the means of the transpositions 
to all (JR’s wcie 38, 50, 56, 64, and 67, and the j ho between tians- 
posiuon and generalization was —0.69zb0.03. True, some diop in 
transposition was noted m the last thice sessions—66, 52, and 44 
per cent—hut this apparently is due to uvciti.lining and could hardly 
be held as evidence against the main finding 2 that transposition and 
generalization aie quite distinct and even opposing phenomena, a 
finding that lias recently been coiroboratcd in CR experiments with 
various musical intervals (21) In gcneial, the writer’s cmpincal 
results cast grave doubts upon attempts to "deduce” transposition in 
discrimination experiments fiom generalization (Spence, 23) and 
to some extent also upon any shcci “logical” deduction of complex 
learning from simple conditioning (Hull, Leplcy, and otlicis). If 
the mere addition of a red to a green light, with a response and 
set-up that eliminated largely central oi subjective controls, pro¬ 
duced such basic differences in the main attributes of conditioning, 3 
what can he said of learning complicated by differential motivation, 
prepniatorv reactions, .sets, goals, symbolic interferences and facili¬ 
tations, and the like? No doubt there arc fundamental common 
factors to all forms of learning, and Pavlov's conditioning oi Meyer’s 
"double stimulation” may well be their chief source or aichctype 
But, since there arc basic differences as well as similarities, these 
factois cannot be adequately deduced fiom a few postulates but 
must be patiently discovered through experimentation and study of 
results at each level or form of stimulus, response, and organism 
organization. 

“See Jnckson for similar results with overtmming in discriminatory learn¬ 
ing of children (9). 

8 Foi tom pile minus in the "laws of conditioning’’ with compound stimuli 
in animals sec the wi iter’s historical surnmmy of configuial conditioning 
(16) ; for basic differences in extinction and ictcntion between pattern and 
single stimulus conditioning, see the paper on “Compm alive extinction and 
retention of pattern and single stimulus conditioning’’ (20), for relations 
of transposition to complexity of stimulus pnttern, see tire niticlc on “Gestalt 
organization and configurnl conditioning” (19). 
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D. Summary and Conui usions 

1 Generalization (single-stimuli ti.tnsfn) .mi 1 
(pattern-transfer) wcic studied in .ulult hum.tn sulvjt\<s by the 
conditioned salivary technique. CR\ ufic formed to 1U patterns of 
stimuli and to the component stimuli of the patterns ami the 
transfer effects of each wcic tested on 5-H siu.u'wte expeiumni.il 
sessions. 

2. The two types of transfci were quite distunt and eomd.iled 
negatively with each other 

3. As in tlic animal expci iincnt of J J a\ lov, Hcritofi, and their 
associates, training decreased gicatly the amount uf single-stimulus 
tiansfcr, but pattern-transfer, on the tmiii.uv, incie.iseil a great 
deal upon successive training. 

4 Thcic was also some evidence that in the \eiy beginning of 
the conditioned tmining there may lie a preliminary stage of an 
increase in single-stimuli tiausfcr, and that aftei consult*table over¬ 
training pattern-stimuli trarwfci may decrease. 

5. The distinct tliffeicnccs between single-stimuli and pattnns- 
of-stimuli conditioning found in this sludv—juxtaposed with mi nit nr 
findings by the wntei in other studies and by recent Smn-t imisti- 
gators in animal experiments—suggest the need of studying sepa¬ 
rately the attributes of conditioning at each lewd of s-O-i 
oiganization, and cast doubt upon the value of mereh deduung 
complex learning from a few postulates of simple conditioning. 
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PERSONALITY PATTERNS IN REFORMATORY 
INMATES* 

Defiatlwent of Psychology, University of Indiana 


Bryan Payne 1 


The addition of the classification system to many state prisons 
and lefoimatoiics is based upon the recognition of the fact that 
the offender piesents not only a legal pioblem but a psychological 
problem as well. Expeuenee from this type of work has shown 
that much can be accomplished towaid the rehabilitation of the 
criminal if the pertinent facts legarding his psychological nature 
are known to those in charge of the conectional piogram This 
leads directly to the problem of a suitable methodology for obtaining 
these pertinent facts. 

Simpson (2) has made an important step in tins direction. Using 
the Thurstone Personality Schedule, he made a psychoneurotic in¬ 
ventory of 252 prison inmates. His most important findings were 
that inmates scored higher on the avciagc than did a control group 
of college students, and that a reliably larger proportion of inmates 
was in need of psychiatric attention than of college students. 

Simpson’s work, howevci, is open to criticism on scveial points 
In the first place, his age lange for inmates, 18-48, is considerably 
in excess of that for students. Obviously there is no control foi the 
elimination of age as a possible factor in the measurement of per¬ 
sonality pattern. In the second place, approximately 50 per cent of 
his inmate population showed records of ptevious incarceration. 
Since it is now believed that prison life itself has a distorting effect 
upon tlie personality pattern, Simpson’s results are invalid to the 
extent that the factor of previous incarceration has not been corrected 
for. 

Further, Conklin (1) has criticised the use of the total score 
on the Thuistonc Schedule as an indicator of the vague something 

•Accepted foi publication by Edmund S Conklin of the Editounl Board, 
and received in the Editorial O/Ticc on December 12, 1938. 

x The tv liter is indebted to Mi. Donald T. Griffin, of the Indiana State 
Wclfnie Dept, and to the memhcis of the classification staff of the Indiana 
Reformatory for their generous cooperation in this stud), 
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called neuroticism, since the total score repi cent, llic adding to¬ 
gether of many questions dealing with widely diftemrt pcisonality 
patterns. Obtaining responses fiom 16-1 uimpetenth diagnosed 
pathological cases, lie was able to isolate tlucc diagnostic patterns, or 
question lists, with which it seemed possible to dificientiate .1 meielv 
abnormal personality pattern, ,i psychotic pattern, .nul a seln/oid 
pattern Thus, of the tince pattern list., the ahnoinul list seems 
to indicate a tiend of the pattern in some ahiiomi.il direct ton, the 
psychotic list seems to differentiate toward either a cycloid ot silnVoul 
pattern, and the schizoid list indicates a pattern that is distinct!) 
different from the cycloid type. 

Now it is well known that classification staff member, aie in 
need of some device that will single out those inmates tlut ate 
more acutely in need of their attention. Not only would such a 
device be useful for detective purposes, but foi an indication of the 
deviational trend as well This paper is an attempt to emphasize 
what seems to be a useful technique for the study of personality 
patterns, and to dcsciibe the personality pattern of icforiualmy 
inmates more specifically than the tenn ueiuotu allows 

Technique and Procpdum 

The writer has recently administered the Tliurslonc l*a inutility 
Schedule to 115 inmates of the Indiana Rcformalmj at IViidlrlnn, 
Indiana, For purposes of securing a gicater bomogennrv oJ juNerri 
and one that is more strictly comparable with that nl a uuuiol 
group of college students the age range was limited to the veals 17-J.l 
Further controls weic used in that only first arrested first oftemler. 
were examined. It was anticipated that these controls would also 
eliminate largely the distorting effect of extended prison life and (li it 
the results would therefore miiror relatively more of the pie-pii.tm 
personality pattern. 

Honesty in answedng the questions was invited by llic statements 
that they weic cooperating m a reseatch project of mteie.t to no 
one but the wntei, that names would not he revealed, and that 
results would not go on the prison records. Motivation was favor¬ 
able in that the mmates wcic tcmpoianly free fmm mu tine duties, 
and m that they were in a position to cxpicss themselves hetly 
on personal topics Inmates wcie examined in gioups of ID to j 5 
in the presence of a number of the classification stuff. 
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The papers were scored with the Thui stone key and the thice 
diagnostic scoring devices developed by Conklin (1). 

Risui.is and Discussion 

Tile coriccted coefficients of lehabilitv obtained by the split-half 
method foi each of the fom sewings aie as follows* Thurstone, 
938; Conklin, Abnoimal, .95, Psj'chotrc, .69, and Schizoid, .63 

Tabic 1 picsents a snmmaiy of the statistical scoies obtained from 
five group types- when Conklin’s diagnostic scorings are used. 
With the use of this table one may compaic the mean of a given 
group type with that of any othei group type by means of the 
uitical ratio 

A companson of the statistical scoies derived fiom the Thurstone 
sconng with those of Simpson icveals that inmates selected in the 
manner of this study seme lughei on the avciagc. The mean score 
obtained in this study was 54 48±:2 42, and is leliabljr higher than 
the Simpson average bv a critical ratio of 3.80. When analyzed 
in tcims of then psychological con elates the present data reveal 
that 14.8 pei cent of inmates aie needful of psychiatric attention, 

20.9 pei cent aie emotionally maladjusted, 47 8 per cent are average, 

13.9 pei cent aie well adjusted, and 2 6 per cent aie exceptionally 
well adjusted. This represents a general upwaid shift in score from 
the per cents given by Simpson, and is patticulaxly noticeable in 
the two upper categories 

These differcnccs suggest that the younger and more naive offender 
is likely to he the more unstable, perhaps because his social position 
is that of being accepted neither by the legally fice gioup nor by 
the more uimmallv sophisticated group 

The description of the personality pattern of icfoimatoiy inmates 
may he accomplished within limits by a com pa i iso n of their scoies 
on the three diagnostic lists with the scoies of other available group 
types. Perhaps the best procedure is that of assuming that the 
inmate gioup is like one of the other gioups, and then examining 
Table 1 to see if it lelates to the remaining gioups in the same 
fashion that this other gioup does. 

Following this pi need me, we may liist of all assume that the 
inmate gioup presents an abnoimal pattern If this is true, then 

•riit 1 wiiiui mknowledges indebtedness to Piof Edmund S Conklin for 
IK'iinissimi to le-pjesent lus data on pathological and student gioup types 
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we should expect that inmates would score lcliably higher on the 
tlucc lists than college students do Examination of Table 1 icveals 
that inmates aic reliably higher on abnoimal, psychotic, and schizoid 
scoring lists than students by critical ratios of 5.08, 2.65, and 6.10 
respectively. 

Since the inmate pattern may now be called abnormal, we may 
by a similai pioccduic attempt to dcscubc the pattern more specifi¬ 
cally. The available data allow us to make tlucc hypotheses ic- 
gaiding the character of tins pattein, viz.: that it is like the psycho¬ 
neurotic, the manic-depicssive, or the schizophrcne gioup 

Assuming first that the inmate group is like the psychoneurotic 
gioup (compaic Columns P and I, Table 1) we should expect the 
abnormal list to diffcientiatc them from students, but not from 
psychoncuiotics, manic-depressives, and schizophrcnes The only 
exception here occms in the compaiison with schizophrcnes, in 
winch inmates arc lcliably lowei by a critical ratio of 3.21. On the 
psychotic scoring list, if the inmates are like the psychoneurotic 
gioup, the mean should be reliably lowei than that of students, 
manic-depressives, and schizophrcnes, and equal to that of psycho- 
neurotics. However, inmates arc reliably higher than students and 
psychoncuiotics by cntical ratios of 2 65 and 5.62 respectively. In¬ 
mates are lower than manic-dcprcssivcs and schizophrencs, but the 
diffcicnccs me not ncaily so great as those found when psycho- 
ncurolics arc compared with mamc-dcpiessives and schizophrcnes 
Finally, on the schizoid list the inmates should not differ from 
students, psyclioncurotics, and mamc-depicssivcs, and should be 
icliably lower than schizopluencs. However, inmates aic reliably 
highci than students, psychoneuiotics, and manic-depressives, and 
although they are lower than schizophienes by a critical ratio of 
2.32, the difference is not so great as that which is expected. The 
obvious conclusion to be gained from these comparisons is that 
inmates aic moic like the psychotic groups than they aie like the 
psyclioncurotics. 

Scoies fiom manic-depiessive and schizophienc groups are avail¬ 
able against which wc may check the scoies of inmates. If inmates 
arc like the mamc-dcprcssivc group the mean on the abnoimal sconng 
should be icliably higher than that of students, but not gicatly 
different horn those of psyclioncurotics, manic-depiessives, and 
schizophrencs. An exception occuis here in that inmates aie reliably 
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lower than schizophrenes. On the psychotic list the inmate mean 
should be ldiabLy higher than those of students and P'.yJmnciirntics, 
but not different from mank-dcprcbsivcs and schiwiflhtcrtes. Hmv- 
evei, inmates aie lower than manic-deprevives ami svhi/nphmu*s by 
critical ratios of 2 29 and 3.S+ lespectivcly. Finally, cm the schizoid 
list the inmate mean should not diffei significantly ficiin those of 
students, psycho neurotics, and manic-depressives but should hi re 
liably lower than that of schizophrenes. To the coiitran, the inmate 
mean is leliahly higher than those of students, psvclnmeiimtii s, .uul 
manic-depressives, and differs. fiom the sihi'/ophrcnc mean h\ it uiu- 

cal ratio of only 2 32 The conclusion that inmates are like the 
manic-depressive gioup becomes hardly tenable. 

The hypothesis that inmates me like the schi/ojiliicne gnmp re¬ 
mains to be examined. If this is tenable the inmate mean mi the 


abnormal scoung should differ significantly from that of students 
but not from those of psychoneurotics, uumk-dcpussis es, and schi/u- 
phienes The exception is that inmates are reliably lowm than 
schizophrencs. On the psycliotic list the inmate mean should he 
reliably greater than those of student-, .uul ps\ el urn euro tie-., lml 
should not diffei significantly from those of inanic-dejiiessives .md 
schizophrenes The expected results occui in the fir>t two i.i-es, 
but not in the last two Finally, on the schizoid list the morale 
mean should lie reliably greater than those of psyclnmeurntu,-., manic- 
depressives, and students, but not reliably different (torn that of 
schizophrenes That these expected results occui can lie seal in 
Table 1 (compare Columns S and I), Although the iiuiutt- 
schizophrene diffei cnee on the schizoid scoiing appi ouches reliability, 
the fact remains that the inmate mean is closcj to that of sclu/u- 
phrenes than to that of any othci group type 


Summarizing the foregoing statistical comparisons, we miM con¬ 
clude that the personality pattern of inmates is significunth ahum* 
mal, that it is more like the psychotic than like the psychoneiiiotie, 
and that it is more schizoid than cycloid in tiend. 'l'ln-, dms not 
mean to say, of course, that inmates arc laigely schizophrcnr cases 
Such a statement is beyond the scope of the diagnostic lists, us QmUm 
(1, p. 23) cleaily points out. Nevertheless, it is significant th.it 
14 8 per cent of inmates have a high enough score in indicate the 
need for psychiatric attention, and further that 31 pei cent suin' 
higher than the mean of diagnosed schizoplnencs on the schizoid list, 
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Summary and Conclusions 

One bundled fifteen fust attested, first offending inmates of the 
Indiana Refoiinatoiy, of the age lange 17-23, weie engaged to fill 
out the Tluuslonc Peisouahty Schedule under favorable conditions. 
Responses weie scored with the Thin stone key, and with the 
abnnimal, psychotic, and schizoid diagnostic keys developed by 
Conklin, Coefficients of reliability by the split-half method foi the 
Thin stone, ahnounal, psychotic, and schizoid lists were 938, 95, .69, 
and .63 icspectivcly. The mean Thuistone score for inmates was 
found to be reliably greater than that given by Simpson, the upward 
shift being general rathei than specific to a given langc, 

The icsulls of this investigation seem to wan ant the following 
conclusions: 

1 The personality pattcin of lefoimatory inmates is significantly 
abnoimal when compared with that of a control gioup of college 
students, 

2, The inmate pattern is moie like that of the psychotic gioup 
than that of the psychoneuiotie group, and is moie schizoid than 
cycloid m tiend. 

3 The diagnostic scoiings of the Thuistone Schedule developed 
by Conklin appeal useful for psychological woik earned on m 
rcformatoiies and prisons. 
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AN EXPERIMENTAL INVESTIGATION OF THE 
EFFECT OF PROLONGED INVERSION OF 
THE VISUAL FIELD IN THE RHESUS 
MONKEY (MACACA MULATTA)® 1 


Defat tment of Psychology, The Geotgc Washington Univei sity 


John P Foley, Jr 2 


A. Introduction 

The perception of spatial loci and attributes of stimulating objects 
represents a basic foim of oignmsmic bchavioi The experimental 
psychologist, dissatisfied with mere verbal speculation legarding the 
natuie and conditions of such behavior, has attacked the problem 
empirically fiom vaiious angles. The wiitei lias elsewhere (15) out¬ 
lined the more outstanding empirical approaches which have been 
made to the pioblem of spatial localization. 

Experiments on normal aclult human subjects have not greatly 
enhanced our knowledge concerning the development of spatial 
localization. As Eweit (10) has pointed out, this has been in part 
owing to the fact that perceptual phenomena have frequently been 
so shrouded in vague phenomenological terms as to make their 
existence mere artifacts. 

The complex nature of such perceptual bchavioi has also tended 
to abseille its origin, development and underlying mechanism; 
spatial localization develops so slowly in the human organism and is 
so interrelated with matuiational processes, spontaneous involuntary 

"Received in the Editorial Office on December 14, 1938. 

*Read in part at the forty-sixth annual meeting of the American Psycho¬ 
logical Association, the Ohio State University, September 7-10, 1938 

2 Thc writer is indebted to a numbei of colleagues m various fields for 
their interest nnd cooperation in the present experiment. In particular, 
acknowledgment is made to Prof C. J. Wniden of the Laboratory of Com¬ 
parative Psychology, Columbia University, foi placing the complete facilities 
of the laboratory nt the writci’s disposal; to Dr Anne Anastasi of the 
Department of Psychology, Queens College, for help in the collection 
nnd inteipretntion of data, to Di, S. E. Enirein, Research Associate, New 
York Psychiatnc Institute nnd Hospital foi various stimulating suggestions 
nnd concrete methodological aids; nnd to Mr. K. F. Lnrkm, Optician, 
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responses, and various orders of conditioned icactions ns to resist 
careful analysis in tlic normal adult human subject. 

For this reason, othei nppioachcs have been sought. Resort has 
frequently been made to the use of other than nmm.tl Ml human 
subjects, ie,, to infiahuman animals, human infants, human Mib* 
jects ieared in widely different cultmcs, psuiiop.uMngti.il hmn.m 
subjects, subjects suffering from permanent cciitial in peripheral 
auntomico-physiological defects, subjects who have iciovereil fnirn 
congenital scnsoTy deficiency, or those who have received successful 
therapy in cases of scnsoiv defects. An even more fruitful approach, 
however, has been the experimental production of temporary ah- 
noimalities in the sensoii-motor behavtoi of normal adult human 
subjects, yielding data from immediate as well as from pinioned 
tempoimy sensory disorientation, both when such ilisorient.ilum i-' 
piimaiily intra-sensory 01 limited to a single modality, and when it 
is inter-sensory and scnsori-motoi. Foi a complete smnman of these 
vanous approaches, the readci is rcfeircd to Cart (7), Kwerr (9, 
10, 11), and Foley (15). 


B. Historical Background 

The purpose of the picscnt investigation was to detciniino evpeii- 
mentally the effect of inveitcd retinal stimulation upon spat ini t\ 
coordinated behavior, when complete retinal inversion is present in 
all visual stimulation over an extended pciiod of time. Bcfoic pro¬ 
ceeding to the present experiment, let us briefly indicate the nmie 
relevant previous investigations which serve as a haekguiuutl fm 
the derivation of the immediate problem. Wc shall consider only 
experiments limited to the visual modality, 8 and we shall aihiturily 
exclude .is irrelevant those investigations dealing with congenitally 
blind subjects, monocularly oi binocuhirly blindfolded subjects, and 
subjects born blind but subsequently recovering vision bv an opera¬ 
tion for the lcmoval of congenital cataracts. In fact, almost all of 
the investigations to be reported have employed a refiactive device 
(prisms, mirror) either to coriect disturbances in space Ii)inli?ati»n 


wS e ^na« r i ^ ttention I s c " lled to similar expcnmcius in nuduum, in 
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in cases of visual defects or to produce experimentally some foim of 
usual distoitum 01 oculo-motor disoucntation 

Sevcial investigates, such as Hartndge (18), Landholt (24), 
Stevens (32), and Swan/.y (39) have lcpoited attempts to conect 
shabnmus by means of hygienic, oithoptic, suigic.il, and lefracrivc 
techniques. In attempts to couect disturbances in space localiza¬ 
tion m homonym hemianoptic patients, theic has likewise developed 
a piactical lliciapv which makes use of i effecting pi isms or mmois 
to leplenish the eves with the necessaiv stimulation foi no mini 
ocular activity Attempts have been made to reflect the visual field, 
winch in hemianopsia falls upon the blind aica, so that it again falls 
upon the noimal visual region Pei haps the first of such attempts 
to conect distuibances in orientation by the use of pi isms was made 
by Best (1), similai techniques being employed by Biaunsclnveig 
(4), Igeislieimei (22), and Stiebel (38), 

Best (1) piepaicd pilsm-spcctaclcs which reflected the visual field 
10° toward the blind side. Thus objects, which would fall 5° 
into the blind aica, wcie focused upon the normal visual area Ah 
though Best docs not lepoit complete fusion of the pi ismatically 
piojccted field with the noimal field, he does icpoit an essential 
impiovement in oiicntation as a result of wcaung these spectacles 
by one of Ins hemianoptic patients, 

A simiLu technique is leported by Strebel (38), who placed 
a 7° pi ism, which deflected the field 3,5°, bcfoic the eyes of an 
hemianoptic patient. Strebel likewise found an impiovement in oculo¬ 
motor adaptation aftei piolongcd use of the spectacles He concludes 
that the optical effect of the deviated visual field is accompanied 
bv a motm-set leaction, the two being mutually compensate! y in the 
ichaimoni/ation of the conflicting sensoiy guidance winch the spec¬ 
tacles at fiist produce As Eweit (11) has pointed out, this view is 
in agicement with his inteipretation of re-orientation (9) 

Biaunsclnveig (4) employed pi ism-spectacles identical with those 
of Stiebel (38), and veulied the latter’s results Biaunsclnveig is of 
the opinion that the helpful effect of such pnsin-spectaclcs in achiev¬ 
ing ic-oiicntation is m pait a function of lcduccd fatigue contingent 
upon dccicased cxtcnsilv of the blind aica. 

Igeislieimei (22) subsequently inttoduced mu 101 -spectacles which, 
by means of mmoi-pnsms, lefleeted the cntiic visual field falling 
upon the blind aiea of total homonym hemianopsia so as to focus 
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it upon the nomud retinal aica The reflected visual field, “pro¬ 
jected" in accordance with the laws of bi-retinal inversion, thus 
harmonized and overlapped with the correspoivd\n R visual held of the 
other eye, resulting in two non-identical visual fields which had to 
be coordinated with practice. Rehmmonization would thus consist 
of an altered transposition of retinal points in the imMuaiicdlly 
stimulated eye in such a fashion that the two spatial fields would 
become congruous. Although complete congruity was not achieved, 
Igersheimer reports great improvement in localization with practice, 
both for normal and hemlanoptic subjects wearing such mi riot- 
spectacles over a period of time. 

The theoretical implications of such ie -01 mutation as a result of 
wearing prism- and mirror-spectacles have been discussed by Invert 
(11), Metzger (26), and Wilbiand and Saengcr (46). 

Wundt (51) was perhaps the first psychologist to introduce cv- 
penments on distorted vision to test nativistic theory of space per¬ 
ception, He states (51, p. 514): 

Let the experimenter have a pair of prismatic speemdea 
made, whose angle of refraction, for the purpose of a voiding 
disturbing color effects, does not exceed S or 6 degrees, When 
looked at through such a pair of glasses, coniourB with straight 
lines appear bent, plane surfaces arched, and complicated 
views- correspondingly distorted. If o person cnii make up hi 1 ' 
mind to wear such a pair of spectacles continually, these dis¬ 
tortions disappear in a very few days , , , Inasmuch ns the 
image on the retina in this ca9e (ue., during distorted vision) 
remains the same, this elimination of the metamorphopaia am 
hardly be ascribed to anything else than an adaptation of the 
elements of the retina to the new condition of vision. 

In an experiment conducted simultaneously at Yale and Toronto, 
with similar results, Bott, Brown and Cohen (3) investigated 
the educability of binocular motor patterns. 

Prisms were so arranged that the eyes had to diverge vertically 
in order to achieve binocular fusion of a horizontal line on a white 
background. Three threshold values were determined t («) bicak 
threshold—the angular distance at which fixation, was lost as the 
fields were moved apait, {b) make threshold—the angular distance 
at which fusion was obtained as tile fields were moved together, and 
(c) seek threshold—the angular distance at which divergence o i the 
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eyes was maintained if the fields were moved apart and held sta- 
tionaty just bevond the point at which fusion was lost. Practice 
effects wcie obtained, the absolute values and rates of improvement 
for the tincc thresholds ranking in the following ascending order, 
seek, make, break. The break threshold improved with practice 
slightly in excess of 2°. 

In an experiment on adaptation, aftci-effect and contrast in the 
perception of cuivcd lines, Gibson (17) likewise employed prisms to 
distort the visual field, with subsequent adaptation to such pusmati- 
cnlly induced metamoiphopsia. 

The subjects woie a pan of prisms shifting the visual field approxi¬ 
mately 15“ to the right. One series of 8 experiments dealt with an 
examination of the phenomenal bending of veitical stiaight lines into 
curves convex to the left, the horizontal components of the figures 
remaining undistorted. During an hour’s observation “a curved line 
becomes phenomenally less curved than it was at the beginning of 
the period, and at the end of the period an objectively straight line 
will seem curved in the opposite dncction. This fact holds whether 
the curvature is actually in the object, or is induced by the dis¬ 
torting effect of the prisms.” 

Gibson also studied adaptation to prism curvature with 10-minute 
inspection period, the contrast phenomenon, adaptation to curvature 
in kinesthetic perception, negative after-effect with a bent line in¬ 
stead of a cuivcd line, limitation of the after-effect to the stimulated 
area of the visual field, and the transfer of the after-effect to the 
corresponding aiea of the other eye. The results indicated that the 
adaptation effect and the negative after-effect were of the same dcgi ce 
of magnitude, that both simultaneous and successive contrast could 
be demonstiatcd and that both these effects occurred for kinesthetic 
as well as for visual perception. The essential condition for adapta¬ 
tion and after-effect seemed not to be meie curvature of lme, but 
depaiture from iectangularitj f , since the phenomena appealed as well 
on fixating an obtuse angle. The negative after-effect of curvature 
(ie., bending in the opposite direction) was rather closely limited 
to the specific area of the visual field previously occupied by the 
stimulus line When a number of cuivcd lines were fixated, adapta¬ 
tion and aftet-effect could be conespondingly induced simultaneously 
in different paits of the field. The negative aftei-effect showed 
itself in the eonesponding aiea of the other eye when only one eye 



26 JOURNAL OF GCNJ3TIC J'SYCHOI <)C.Y 

had undergone adaptation, the effect being less in the imslirmiUtcd 
eye 

It IS important to note that the expenments of Wundt < *51) and 
Gibson (17) are basically concerned with adaptation to pnsiuauc.tlU 
induced metanaorphopsia. This tv pc of icadaptation has been termed 
inii a-smso!y by Ewcrt (10, 11) and Foley (IS), mikp the distortion 
effects are piimardy limited tc a single (visual) modality 

Experiments on adaptation to experimentally piudured inlet- 
seiisoit-motoi disorientation have been perfonned hv Wooster (‘'<0* 
Brown (5), Stratton (33, 34, 35, 36), Eucit (9), ami PcttiMin 
(30) Let us briefly summarize the chief features of each of sin.Ii 
investigations, beginning with the original work of Stratton. 

Stiatton (40, 41, 42), in 1896-1897, conducted two experiments 
on vision without inversion of the retinal image. As subject, be 
woic a monocular system of 2 double-convex lenses, which g.«\e a 
field of natural magnification, displaced point to point 180 limn 
its normal position, and repotted to he 45° m size. 1 The. lenses weic 
mounted in a short adjustable tube which was in turn mounted m a 
plaster cast which fitted the head snuglvr. The left or unslimulaU'd 
eye was blindfolded. This apparatus was worn continumish\ except, 
during sleeping houis when the eyes were cntcfulli blindfolded, 
first for thiee day's, or 21 houis of active visual mveision, and llien 
again for eight days, or 87 waking hours of invcision. Data in the 
iortn of introspective notes wcic jccordcd daily. 

At first there was a general conflict between the immedi.ite mmi.iI 
behavior and old spatial habits. Since there was complete inveisimi 
of the visual field, adaptive responses were liivaiiably incoireet when 
guided by vision, and a process of trial and cnoi exploration was 
necessary to discover the location of the object. There u.is no 
immediate reconstruction of the new visual orientation to agiee 
with the orientation of such other modalities as touch and hem mu 
During head and body movements, Stiatton experienced exaggerated 
movements of objects, resulting in giddiness and nausea. Adaptive 


Stratum S monocular field, leported to be 45° in si/e, was dcmlillCHt 
cons'deroblv smaller. Ewert's binoculni field (9), achuncd mill the iiiwt 
technical aid, was approximately 34 S°, ami live compiled nummular field 
in the present experiment (cf also 16) was slightly in excess „f S«* Sti It. 

no «?«5i re /r rt i T' lcnBA ° f h ' ,Sl:wetl 1 '»" t-dscvslUTC (Id, 
PP 535-540) discussed tlie nature and function of the lens Msum i n. d 
tor mveision experiments 
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inotm lespouses to visual cues weie mvaiiably wiong during the 
call}' pciiods of inveision Motot icsponses to tactual and audi- 
toiy stimuli were successful when vision was excluded, The gid¬ 
diness and nausea disappcaicd in tunc, howcvci, and the conflicting 
locali/.mg 1 espouses finally disappcaicd with practice. r ’ When the 
lenses were lemoved, the newly acquitcd space habits pcisistcd to 
the extent that adaptive movements to objects weie again wiong 
when guided by vision, hut leadaptation to nonnal oculo-motor con¬ 
ditions was quickly achieved. 

Stiatton interprets his icsults in terms of the exponential cor¬ 
respondence of local signs, resulting in a rchannonization of sense 
data fiom vision and olhci modalities, lcgaulless of the position 
of the ictuuL image. lie concludes (35, pp. 475-476): 

'I he experiment clcaily allows that an object need nol appeal 
in any particulni position in the visual field in order to admit 
of a union or identification of the tactual and visual percep¬ 
tions of the object. The visual position wluclt any tactual 
cxpeucnce suggests . . is dcteimincd, not by some funda¬ 

mental and immutable, iclation of tactual and visual “spaces, 1 ' 
but In the nunc fact that \vc have constantly seen 
the object llicie when we have had that pniticulnr toucli- 


\Sti niton's prunniy interest seems to have been in tesung various tlieones 
of space perception (especially the pinjection anti eye-movement theories) 
.is well ns in llic problem of inveision of the retinal image as related to 
upright vision, His introspective data on the Inner pioblem (33, 34, 35, 
36) arc exticincly ambiguous, and have been variously mteiprctccl bj 
dilfucnt wiitcis Some leg, Can <6, 7), Woodworth (48), etc] have 
contended that complete intia-sensory as well as liuer-sensoiy and motor 
ndaptalion to inversion would occur with piolunged practice, whereas otheis 
[c.g, Iiwcil (9, 10, 11), Iligginson (19), Woodwoith (49), etc.] have 
jntcrpictcd So niton’s i (.suits to indicate unpiovement with practice tn intei- 
scnsoii-moloi activity uudci conditions of ptolonged visual inveision, but 
without a change in the inti a-sensory cxpcuencc of inveision othei than 
a decicase in the frequency of attention to tins phenomenon, such a lapse 
of attention cieating an illusion of nonnalcv oi scnsoiy re-inversion which, 
howcvci, disappeais on closei sciutiny of the visual field Unis Wood- 
worth (tS, p, 401), for example, reports that things eventually “looked 
light side up again’ 1 , whciens he Inter (49, p 3S6), aftei leading some 
of the wi iter's conespondcnce with Stratton, states that although motoi 
re.ulnpt.ition was achieved with pinctice, “the field of view still did not 
appear right side up 11 ('outlining interpietations of this phase of Sn.niton's 
lesults xviII bo found in \aiious elementalj textbooks in genual psychology, 
as well as in the mote lethnii il discussions of Can (7), and luvcit 
(9, 10, 11) Iligginson (19) has iceeiilly called attention lo ceifnin of these 
ilifFciences in interpicl Hum of Sliuttoii's results 
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experience. ... The inverted position of the relinssl image is, 
therefore, not essential to "upright vision,” for it h not 
essential to a harmony between touch and sight, which, in 
the final analysis, is the real meaning of upright vision 

Wooster (50), in a study on “certain fnctors in the development 
of a new spatial coordination,” investigated the "relative efficacy of 
the receptors to various sensory modes of reaction, swell ns 
touch, and hearing, in the building tip of n new spare habit ’ (50, 
p. 1). A total of 72 subjects were used in the main experiments, 
wearing a system of prismatic lenses which produced an angular 
deviation of 21° in the visual field. The lenses were worn 20 
minutes each day. The subjects were periodically tested on a 
specially constructed apparatus which necessitated the execution of 
various manual localizing movements both inside and outside of the 
visual field. Such behavior was observed under conditions in which 
either visual, auditory, or various combinations of these stimuli were 
obtained from a set of buzzers. 

Under these conditions, Wooster found in general a rapid adapta¬ 
tion tc the distortion conditions. There was n gradual and progres¬ 
sive tendency to overcome the large initial errors in localization. 
No readjustment to the changed visual situation occurred until 
definite reaching movements were made while the eye was fixated on 
the visual object, thus indicating the importance of the motor com¬ 
ponent in the development of the new spatial reorientation. Sound 
was relatively unimportant in contributing to the formation of the 
new spatial habits, whereas the combined factors of kinesthesis and 
contact were found to be essential. Visual perception of the amount 
of error served as the most important single sensory factor in lire 
development of the new habit. The newly acquired space habits 
persisted for a period of from l to 2 years. The new coordination 
was not merely specifjc to the particular conditions of its formation, 
but persisted when the experimental conditions were changed, indi¬ 
cating a general transfer of training Individual differences were 
found in the extent to which various sensory factors contributed 
to the formation of the new spatial coordination. It was concluded 
that the new' coordination xvas founded on a purely sensori-motor 
basis Wooster stating (50, p. 91)! "The process of forming the 
new habit,seems to consist largely in the association of visual and 
tactual stimuli with kinesthetic stimuli involved in the localizing 
movements 
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Brown (5) investigated the perception of depth with disoriented 
vision, endeavoring to dctcimine whether depth perception is an 
acquirable function. His apparatus for visual disorientation con¬ 
sisted of a pair of goggles containing right-angle prisms which wcie 
fixed in tubes. The prisms could be lotatcd, thus permitting of any 
degree of disoiicntation up to 360° or complete invcision. The 
visual field was 10° in diameter. The effects of periodic (noil- 
continuous) disorientation at 75° were studied in detail with four 
subjects, and at certain other angular disorientations less fully with 
another subject. Disoiicntation was continuous with only one 
subject, in which ease the goggles, displacing the visual field 75°, 
were worn continuously, except for short rests and during sleep, for 
six days. Introspective reports were obtained periodically from the 
latter subject. The other four subjects wore the goggles when 
pci forming certain manual-visual cxcicises, including reactions on 
a depth re-education apparatus, steadiness tests, star-blanks for pencil 
drawing, and pursuit pendulum. Limens of depth perception were 
obtained under a variety of disorientation conditions before and after 
practice. 

It was concluded (5, p. 144) that disorientation of the binocular 
visual field decreases the ability to perceive immediate depth as 
judged by perceptual limens and by overt performance. The loss 
of depth varied directly with the amount of disorientation. Practice 
appealed to improve depth perception under distortion conditions, 
but the evidence was not conclusive. Individual differences were 
found, both in the amount of loss and of recovery of depth with dis¬ 
oiicntation. Both intiospcctivc and objective evidence indicated that 
adaptation to the cxpci iencc of visual disorientation increased con¬ 
tinuously as a result of practice. 

Undoubtedly the most extensive and best controlled experiment 
on the effect of inverted retinal stimulation was that conducted by 
Ewert (9) and published in 1930. The inversion apparatus con¬ 
sisted of a pail of threaded (adjustable) tubes, supported in front 
of the eyes by a light head-frame, each tube containing three lenses 
which lotatcd the visual field 180°. Inversion was obtained by 
viewing with a negative eyepiece lens system the image formed 
by a chromatic objective lens of 51 mm. focus. The monocular 
field of view was estimated at 31°, and the binocular field at 
appioximately 34.5°. The entire framework of the apparatus, in- 
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eluding the head gem, was made of aluminum, the complete apparatus 
weighing 6*A ounces. Extraneous light was shut off by means of 
a black velvet mask. Three subjects wore the apparatus Without 
the lenses during preliminary experiments of 19, 14, and 10 days 
duration, respectively, and then for H consecutive da\s .if mmiuI 
inversion, during which time systematic and detailed study \\a*» made 
of disturbances in tactual, auditory, ami visual localization Wv means 
of a daily battery of objective tests. The lcsulis art* repotted 
separately according to stimulus modality. 

Tactual localization was studied in an area, 7 x G cm , bluvcd 
and marked off on the hand, the subject being instructed to touch 
the point stimulated by E’s pencil. Whereas noimal vision mu cased 
the accuracy of tactual localization, inverted vision decs cased the 
accuracy and brought about complete inversion of the diieeti.mal 
tendency in the errors of localization. Although inverted vision was 
a “distraction” to normal localization, with practice the subject 
learned to point to the visible area which corresponded to the actual 
spot touched There was no evidence that the tactual men would 
shift to the disoriented visual spot. Retinal-motor habits were 
reorganized so as to conform to the old touch and the new \isum. 
Learning was of the trial and error type with gradual elimination 
of errors, and was facilitated by instruction mid knowledge. Upon 
removal of the lenses, 2 of the 3 subjects experienced interference 
effects. 

Auditory localization was studied by verbal or manual locall/.ing 
responses to a buzzer stimulus presented on one of sixteen 0-inch 
squares directly in front of the subject in the binocular field. With 
eyes closed, sound localizations were not disturbed by the coordina¬ 
tions established during inverted vision. There was no tendency for 
the purely auditory localizations to swing into line \\ ith the new 
visual space localizations. With eyes open, an incongruity between 
visual and auditory localizations was experienced, vision being a 
‘powerful distraction” to sound localization. Tilde were displace¬ 
ments of the phantom both acioss the median and hoii/ontn! planes 
for all subjects. With instruction to "localize the sound,” inverted 
vision ceased to be an effective distraction, and noimal auditory local¬ 
izations resulted. Thus visual dominance was not an inevitable 
result of visual-auditory disorientation; instruction or Arifyabt was 
important. When the buzzei was presented behind a cloth screen, 
localizations were unreliable and showed marked individual differ- 
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ences. Ewert attributes the diffculty to a conflict m bodily move¬ 
ment tendencies, To control "knowledge,” two buzzers weic pre¬ 
sented simultaneously, one buzzer corresponding to the actual posi¬ 
tion of the souice in normal space and the othci to its appaient 
position in inveited space. Under these conditions, localization was 
about the same preceding, during, and following disorientation The 
results thus indicate that without visual distraction sound localiza¬ 
tion is relatively accuiatc. There was no trnnsfei effect fiom pre¬ 
vious situations in which vision was a distinction "When the two 
buzzcis were placed m asymmetrical positions, vision greatly dis- 
tuibed sound localizations. 

Visual localization was studied by presenting a stimulus object 
in the visual field Pointing localizations with the frngci indicated 
an initial mtcifcrence effect, which was overcome by the twelfth 
day of practice, Pointing localizations of the foot to squares maikcd 
off on the flooi indicated siimlai disturbance effects which were 
collected by 13 days of practice Card sotting also showed an initial 
mteifcrcncc effect with disoriented vision. In all these cases piac- 
ticc icduccd the disturbance, the rcadnptation curves being typical 
of motor learning Among other visual results was the appearance, 
immediately upon assuming and immediately .after disorientation, of 
a "swimming illusion”—the subjects behaving as though the move¬ 
ments of visual stimuli were abnoimally lapid. Special experiments 
indicated the picscnce of a pscudoscopic effect in distance estimation, 
There was no significant tiansfeiencc of localizing ability in the 
mvcitcd visual field to such ability outside of the inverted field. 

In a inoic recent and unpublished study,* Peterson (30) lepcated 
Stratton’s experiments with himself as sub Sect, Pie wore the inver¬ 
sion appaiatus pieviously used by Eweit (9) and followed a be- 
havioi routine identical with that of Stiatton (33, 35) The appa¬ 
ratus was worn "about thice tunes as long as Stiatton woie his” 
[cf Ewert (10, p 527)], and negative results similai to those 
of Ewert weie obtained 

C. Tiie Present Experiment 

A critical suivey of the litei.itme on distorted vision shows con¬ 
siderable diversity of interpretation of experimental results, These 
differences may be explained in part, as Ewert (10) points out, 

’’Published posllnnnously subsequent to acceptance of the picscnt manu¬ 
script for publication 
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on the basis of the failure of previous writeis to distinguish hotween 
intra-sensory distortion effects, or adaptation to pt.smat.e.tlly in¬ 
duced metamorphopsia, and inter -senseit-motor adaptation It is to 
this second type of interference and adaptation that the problem of 
upright vision belongs. Ewert (10, pp. 543-544) Inis maim,lined 
that 

A confusion of the two types bos led to llic belief that con¬ 
tinuous practice would ultimately result in complete adaptation 
so that objects in the visual field would again be scon as 
upright with reference to the body. However, it hns been 
shown that the “feeling of normalcy" in the visual field follow¬ 
ing a period of continuous inversion, is merely on illusion 
resulting from a lapse of attention to the experience of inver¬ 
sion The illusion is further attributable to (he fact (hot the 
pattern of a seen object is not altered by the inverting lenses. 

Higginson (^9) has recently pointed out the various interpreta¬ 
tions of Jesuits on visual inversion, and has shown that such differ¬ 
ences are even to be found in various elementary textbooks. Mnny 
of these differences arc doubtless due to the uncertainty and am¬ 
biguity of Stratton's introspective repotts, to his strong emphasis 
on mental attitudes, to the lack of quantitative data, and to the 
tangle of fact and theory. Indeed it is difficult to know just wli.it 
Stratton did actually find. Ewert (9, p, 187) lias also pointed out 
that Stratton, in taking notes each day, relied upon previous 
kinaesthetic-motor habits to guide his pencil and thus kept on rein¬ 
stating old habits 

Ewert’s lesults (9), however, as well as the subsequent unpub¬ 
lished results of Peterson (30), arc not free from speculative criti¬ 
cism. Bills (2, p. 128) has pointed out that Ewert’s experiment was 
limited to the laboratory situation, with no opportunity for intimate 
reaction with the environment as in Stiatton’s experiment. More¬ 
over, Ewert imposed auditory localization tests on the subject, which 
would tend to disrupt the unity of visual and auditory experience. 
If localizing reactions are conditioned to language behavior, furthci- 
more, as Ewert’s own work has shown, it would seem that lin¬ 
guistic cues, unaltered during visual inversion, might seivc to rein¬ 
state previous spatial orientation, especially in a sophisticated subject. 
There is also, of course, the possibility that the experiment was not 
continued long enough for complete sensori-motor readaptation to 
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take place, or that the oiigmal conditioned (mentation was so basic 
that reconditioning to new cues was virtually impossible Finally, 
it should be pointed out that in any case, rcgaidlcss of the cmpiucal 
oi non-cmpirical nature of perceptual space, theie is a need for 
knowledge of basic mechanisms if scientific formulation is to be 
achieved 

The piescnt experiment repiesents an attempt to combine certain 
of the approaches described elsewhere (Foley, 15) by applying a 
dncct experimental method, similai to that of Stiatton (33, 34, 35), 
Brown (5), Wooster (50), Eweit (9), and Petcison (30), to an 
animal subject The disadvantage of such an experiment is that 
the subject’s verbal rcpoit is lacking, but it should Be noted that 
this may actually piove advantageous, since the subject is unso¬ 
phisticated and hence docs not anticipate. Ewert’s statement (10, 
p. 522) that animal data “yield only inferential information for 
human (mentation” betrays an anthropomorphic lathci than basic 
scientific interest [cf, Foley (13)] The animal set-up has certain 
additional advantages which may be capitalized m future work. 
Visual inversion could be begun at biith, and could, with piopcr 
facilities, be continued indefinitely. Stimulational factors in the 
reactional biography of the subject could be far more rigidly con¬ 
trolled than in the human experiment Nor should we omit the 
possibility of investigating physiological correlates by means of sur¬ 
gical techniques. 

The present experiment, although designed to secure data on 
sensori-motor icadaptation to inverted vision, was in part a pre¬ 
liminary experiment to test the feasibility of such work on the animal 
subject Could the vaiious practical obstacles associated with the 
foiced wearing of reversing lenses in animals such as the monkey 
be overcome? Ill so far as the experiment was canied to successful 
completion, this question can be answered in the affirmative. 

1. The Subject 

The subject m the present investigation was an adult female rhesus 
monkey (Macaca mulatto), a mcmbei of the primate colony at the 
Columbia Laboratory of Comparative Psychology in New Yoik 
City. The animal was puichased from a New Yoik animal dealer 
and arrived at the Laboratories in December, 1930. At the time 
of puichnsc she was immature (preadolesccnt), hei age being csti- 
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mated at almost four years. Most of the data in the present experi- 
ment were obtained during June, 1936, when the subject was 
approximately nine years old. The animal was housed throughout 
the year in the primate quarters of the Laboratory, fed fletmding 
to the standardized Columbia Dietaiy and Feeding Schedule for 
Monkeys [cf Foley (12, p. 53)], and exercised daily in the runway, 
receiving a period of Sunlamp stimulation each morning. She it*- 
roamed vigorous and healthy throughout. 

When first obtained in 1930, the animal showed no signs of foimer 
handling. She was subjected to the standardised adaptation inutinc 
in use at the Laboratory, and subsequently served as a subject in 
experiments on the Jenkins problem box, delayed icnction, motiva¬ 
tion (by means of the Columbia obstruction method), imitation, 
brightness discrimination, and brightness constancy—the latter two 
experiments using a modification of the Yerkes-Watson discrimina¬ 
tion appaiatus. The subject was thus exceedingly docile and 
tractable, an essential requirement in the present experiment. 

The selection of the rhesus monkey {Macaco mulatto) for such 
an experiment was determined in part by its availability and adapta¬ 
bility to laboratory routine and in part by its morphological thar- 
actenstics, the gToss anatomy and physiological function of the 
macaque eye being very similar to those of the human. 

2. Apparatus and Prccedme 

The optical system used to achieve inversion was similar to tlv.it 
used by Ewert (9), which represented technical improvements upon 
the apparatus originally employed by Stiatton (33, 35) for juo- 
longed inversion experiments. The system consisted essentiallv of 
a pair of inverting unit magnification telescopic spectacles. Tile 
lenses were mounted in aluminum tubes 20 mm. in diameter, the 
tubes being threaded securely into the brass bushings of an aluminum 
mask, hammered to conform precisely to the contours of the animal’s 
face Breathing was unobstructed, The mask was held in place 
by a leather headgear fastened with straps and surgical adhesive, 
so that no light could reach the eyes except through the lenses, In 
order to- accustom the animal to the mask and in order to be certain 
that the behavior during actual inversion could in no wav he 
attributed to the mere presence of the mask and supposing headgear, 
a pair of empty aluminum tubes was made which could be inserted 
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in the mask in place of the lenses These tubes, comparable in 
length and diameter to those containing the lenses, were so dta- 
phragmed as to give a visual field identical in size with that obtain¬ 
ing under conditions of inversion 

The question of weight being of considciablc ltripoi tancc, the 
telescope and blank tubes, as well as the mask itself, weic con- 
stiucted of aluminum, being made as thin as possible consistent 
with the requisite sturdiness. Biass bushings weic imperative, since 
the activity of the animal in its effoits to dislodge the headgear 
lcquiied an unusually sturdy mounting The total length of the 
tubes was 75 mm , so that a sudden tuin of the animal’s head 
when near the Horn 01 any solid object would have loosened the 
tubes unless they were substantially mounted The entire apparatus, 
including the hcadgcai, weighed 130 grams 

A major mechanical pioblcm was the very narrow inteipupillaiy 
distance of the monkey as well as the difficulty in measuring it 
accurately, since the animal repeatedly fixated on the ruler used 
for measuring rathei than on a remote fixation point. The required 
PD was found, after checking over a series of measurements, to 
be 28 mm. The fixation distance, determined from the reach of 
the animal in giasping and manipulating objects, was fixed at 16 
inches. The extremely nariow PD together with the need for 
convergence at the selected distance requited that the telescope tubes 
be set very close together at their distal end and that the diamctci 
of the eye lens in each tube be made very small to clear the nose. 

The optical system used for inversion was a simple nstionomical 
telescope, consisting of an objective of 21.8 mm E F. and 21 0 mm. 
diameter, togcthei with the optics of a Kellner eyepiece which 
consist of a biconvex field lens of 26.2 E F and 17 0 mm. diameter 
and an eye lens in the foim of an achromatic doublet of 9 0 mm. 
E F, and 10.0 mm diameter. The two lenses of the ocular were 
mounted with an overall separation of 33 0 mm. and since this is a 
positive eyepiece with its focal plane lying some millimeters in front 
of the field lens, the lattei is separated fiom the objective by tins 
distance plus the E.F. distance of the latter, or approximately 42 
mm when focused foi the lequued distance of 16 inches. A slight 
saving in total length could have been made by the use of a negative 
E.P. of the Huyghcman type, but the achromatic and orthoscopic 
performance and somewhat laigei field of the Kellner were con- 
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sidered as more than compensating advantages. Hie total length of 
the telescope was approximately 75 mm 

The ocular was mounted as a unit in n separate tube which was 
threaded to the objective tube with a long fine thread for focusing. 
Each telescope was prefocused and lined up foi convergence in fixed 
form, since no provision for varying object distances was feasible. 
The computed value of the width of field for each telescope was 
slightly in excess of 30°, and after assembly the observed field foi 
the human eye was found to be approximately 11 inches in a plane 
at 16 inches distance; binocularly this would give a field somewhat 
larger. The computed magnification was unity and this again 
checked almost exactly at the required distance. Inversion of the 
image is, of course, a characteristic of this type of telescope, so that 
so far as could be determined all requirements wcic fulfilled both 
from theoretical needs and practical tests. 

No data could be obtained on the optical constants of the eye 
of this type of monkey. Gross observation of specimens, however, 
revealed the eyeball to be somewhat smallci than that of man, 
although the difference is slight. Fortunately no great eiror is 
likely in setting up with the human eye a telescope for use by the 
monkey, since emergent rays at the ocular are nearly parallel, i.c>, 
objects seen through the telescope are seen as if at infinity. Thu 
best, and in fact the only check on the results obtained by the monkey, 
must come from the reactions of the latter to visual stimuli. 

Certain charade? islics of such inversion lenses might be men¬ 
tioned at this point. The visual field js distorted 180* in both 
vertical and horizontal dimensions. Eye-body movements, with refci- 
ence to an external object, arc thus affected in all directions, and 
the total visual pattern is involved in all localizations. Ocularly- 
induced eye movements with reference to the perceived object are 
reversed, resulting in an antagonism or interference between these 
and eye movements evoked thiough the vestibular median ism, 
through excitation of bodily muscles, and voluntarily—through vci- 
bal or conceptual conditioning, which arc initiated as in noimal 
vision. There is no structural disruption of the pattern of .t seen 
object, the intrinsic spatial pattern characteristics of a pried ved 
object retain their relative properties. Finally, it should he noted 
that since perception of locality, distance, and depth aie hugely 
dependent upon convergence, accommodation, retinal dhpanty, and 
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othei psycho-physiological factors, consideiable inteifeiencc in spatial 
oncntation will lcsult, since during lenticulm inversion a number 
of these factors me reversed. Thus, for example, the lenses pro¬ 
duce a pseudoscopic effect, near objects appearing distant, and vice 
versa. 

P)elmina>y cxpeimentation was begun in Novcmbci, 1934, when 
the subject was first placed in the new type of restraining apparatus 
which had been especially devised for the experiment Other tenta¬ 
tive methods for preventing the animal from loosening the mask 
and lens system, such as the use of a padded cage, gloves, etc, had 
piovcd impracticable. This apparatus, which has been described 
in detail elsewhere (14), was designed to retain the monkey in as 
near normal or “sitting” position as possible, and consisted of two 
essential parts: ( a) a chair, with restraining devices foi the body 
and lower extremities, and ( b ) a head-holder, designed to keep 
the head rigid and motionless The latter was so constiuctcd that 
when the aic encasing the head was icleascd, the head, held only 
by the encircling neck ling, was fice to rotate fiom side to side. 
In fact, the entne restraining apparatus could be adjusted to allow 
vanous types and degrees of movement. 

When the subject had become adapted to the restraining appa- 
intus and when all tiaces of tome immobility had disappeared (cf. 
16), a training scries was instituted, involving the use of a specially 
designed discrimination appaiatus winch, it was hoped, might yield 
objective data regarding the perceived location of a stimulus object 
ill the visual field The appaiatus, which need not be dcsciibed here 
in detail, consisted essentially of a black panel containing eight 
stimulus lights and corresponding food-stall apcrtuics, spaced along 
the vertical, horizontal, and two oblique meridians at maximal dis¬ 
tances apart but yet within the subject’s lenticular field A cential 
fixation point was lighted continually. The entire panel was set 
in giooves so that it could be moved away fiom the subject, the 
appropriate landomly selected box baited and its respective light- 
apertuie illuminated, and the panel moved up again to within 16 
inches of the subject incident to a teaching \espouse for the food. By 
Januaiy, 1935, the light-food association was well established, the 
subject almost invariably leaching for food fiom the lighted one of 
the eight food-stall apertiues. 0 This training was continued until 

°Other data available, in addition lo the dnechon and degree of eiror, 
included reaction time and hand employed in reaching 
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February, 1935, when It was discontinued until June 1, 1936, at 
which time it was icsumed and continued daily until the lenses 

were placed on the subject at 2:00 P M. on June 23, 1936. I he sub¬ 

ject, emotionally disturbed, then refused completely to react in the 
apparatus. Observations were made in the foim of detailed pi nincuts 
and by cinevuiioffi aphy. 

The reversing lenses wete placed on the subject at 2:00 l\M. 
June 27, 1936, and were worn continually foi a pciiod of exactly 

seven days, or 168 hours. The subject was at fiist nccessanly 

restrained in the special chair and hcnd-lioldcr, being removed for 
periods of massage, exercise, and observation. The restraint was 
decreased as the monkey became adapted to the situation, the aim 
always being to allow the animal a maximum of freedom ami move¬ 
ment without too great a risk of displacing or damaging the lenses. 
Although the chair was used throughout the expci intent, only the 
waist-band was necessanly employed at times during the l.itei days 
of inversion, the arm and leg bands being loosely attached at night so 
that the extremities were free to move although picvcntcd from 
reaching the lenses. 

Protocol notations on general spontaneous behavior were taken 
at half-hour mteivals from 7.00 a.m. until midnight. These were 
supplemented bv data gathered during the periods of exercise and of 
experimental observation, showing postural and locomatoi behavior, 
reaching responses to food and to other objects presented in various 
portions of the visual field, auditory “localizing 15 responses, sensori¬ 
motor coordination, etc. Certain of the more pronounced reactions 
were recorded cinematograplucally both for normal speed and slow 
motion projection. 

The lenses were removed at 2:00 v,H. t June 30, 1936, and similar 
observations were made during the post-inversion pciiod. 


3. Results 


The results can best be presented by briefly summaiizing the sig¬ 
nificant protocol notations for each of the eight days of lenticular 7 
inversion and for the immediately succeeding post-inversion pciiod. 
a First Day: Tuesday, June 23, 1936. The immediate effect 


168 hours or h ~5 tlal durat . l0n . of ,he {,cr,0(l of Inversion was 

rif j dn r lhc P r ? tocoIs > however, arc reported In terms 

of the eight calendar days over which this period extended. 
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of visual invasion was to elicit a marked tonic immobility (cf. 16). 
The animal became purely passive, assuming a hent-nvci posture, 
with head drooped forward and muscles in a state of tonic contrac¬ 
tion During such time, oveit response to stimulation was difficult 
to elicit; in older to evoke such a response it was necessary to in¬ 
crease consulc>ably the intensity of the stimulus At ininvals of 
approximately 3-4 minutes, she would squiini about, raise hci head, 
and seemingly look around, these squirmings being immediately fol¬ 
lowed by another inactive period of similar duration. Figures 1, 2, 
and 3 illustrate this tonic immobility at various stages during the 
period of lenticular inversion. 

During such periods the subject showed a marked thigmotropism— 
a tendency to push against the substratum with the trunk or extremi¬ 
ties and a tendency to grasp something with the hands or feet, such 
as parts of the restraining chair, lens tubes, hands or arms of the 
experimenter, or—if nothing was available—grasping one foot with 
the other. 

When in such a state of tonic immobility, the animal would allow 
food to be placed between her lips, but would make no effort to chew 
or swallow. Her jaws were firmly closed, and bits of even the pre¬ 
ferred foods (raisin, apple, peanuts, banana) would thus remain 
protruding from her mouth for long periods of time, eventually 
falling to the floor when the more or less periodic squirming move¬ 
ments occurred. At 4:30 p.m , she was finally induced to cat four 
small pieces of orange, placed directly in her mouth by the experi¬ 
menter, although she would not reach for them, nor would she 
transfer them to her mouth if placed in her hand. 

When placed in sitting posture on the floor, she would bend her 
trunk and head forward, the tips of tile lenses almost touching the 
floor between her legs When moved about by the experiments, 
who held her by the arms behind her back, she would walk forward 
without resistance, but objected vigorously to walking backwaids, 
The animal doubtless had her eyes, closed a large part of the time 
, du,ln & this early period, and it was evident that when forced to walk 
on her hind feet she was relying on pieviousty established sensori¬ 
motor coordinations. When placed on a high stool, for example, 
she stepped off without hesitation, nnd had to be caught by the 
experimenter. 

When being transferred to the Primate Laboratory, shortly after 
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the lenses had been put in place, the subject made 1 epeated efforts, 
at intervals, to fice heisclf, always pushing with her hind legs, 
stiffening and stiaightemng out her body, and attempting to lunge 
forwaid and upward. The last-named tendency was so strong that 
she would pi css her head and upper back against the top of the tinns- 
fci cage and keep pushing. 

The above findings was confirmed later in the day, when, after 
15-20 minutes of forced exercise, she voluntarily raised up on her 
hind legs and walked foiward, but became unbalanced and resumed 
her characteristic tonic, immobile posture. At times she also showed 
a tendency to jump up into the air On one occasion, when partially 
released while on the flooi, she staited to turn over sideways. 

Breathing was usually regular, but shallow. If suddenly spoken 
to or othciwisc auditonly stimulated, she would gnmace and utter 
a sharp guttural bark; othciwisc there was no vocalization. There 
was no nausea whatsoever, in maiked contiast to the previous results 
of Stiatton, Ewcrt, and Peterson on human subjects 8 

b. Second Day: Wednesday, June 24, 1936. Tonic immobility 
peisistcd, the animal spending most of her time in the characteristic 
stooped postuie, with trunk leaning forward, lund legs drawn up 
close to the body, and head bent forward and partially lesting on 
the knees. At 10:00 a.m. she ate bicad, conveying it to her mouth 
if it weic placed in her hand It was stored in the check pouches. 

At 12:30 p.m. a definite incoordination of arm and leg movements 
was noticed, indicating that the animal was opening her eyes and 
beginning to respond to the new visual cues with consequent inter¬ 
ference effects. Walking behavior was asyneigic. After such an 
incooidinated attempt, she would refuse to walk at all; and would 
squat on the flooi, with toes outstretched and legs far apart. 

At times, while sitting on the floor, the subject would cock 
her head to one side and tiy to turn over. During peiiods of 
foiced walking, she would fiequently jump up and throw her feet 


8 The fniluie of the monkey to show nausea under conditions of prolonged 
lenticular inversion offers a problem for futuic work The vestibulm 
mechanism does not seem to differ markedly from that of man, and hence 
a fruitful hypothesis might attiibutc the lack of nnusen to the more fre¬ 
quent climbing and jumping behavior of the monkey m its everyday life, 
with peiiods in which the nnimnl is liteially upside down In fact this 
hypothesis is not melevant to the geneml pioblem of readaptation to 
experimentally produced visual inversion 
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upward and outward, also indicating that the reversal was taking 
effect. ... , , , 

At 8.00 pm., when bicad was held in the visual held .ippiovi- 
mately 12-16 inches from Im eyes, she reached out her hand, and cm 
failing to reach and grasp it, became emotionally upset and Miugglfd 
to remove the lenses and to get free. When hic.ul was hold outside 
of the visual field, for olfactory contiol, no positive leactmn oet uned. 

At 8.30 p m , when raisins wcic used, she reached <m tile opposite 
side to that of presentation. These results were obtained on 12 
consecutive trials, both when light and left hands were used (hut 
singly) and for all stimulus positions in the field. She also under- 
reached the incentive, her hand closing on an nearci than and to the 
opposite side of the incentive. The subject was rewarded on each 
trial, the raisin being placed in her mouth if site failed to "com¬ 
pensate'’ for the oiigmal discrepancy and reach the food by a senes 
of trial and eirot movements. A second series of 12 trials, using 
banana as the incentive, showed the same ievens,il of localization. Fre¬ 
quently she compensated after her hand was in the visual field along 
with the stimulus, i.e., she moved her hand, randomly .it first, but 
later guided by visual cues, until it reached the stimulus. This 
compensation became more and mote fiequent. The mors of 
under-reaching, over-reaching, and Intend lcvcisal me illustrated in 
Figures 7, 8, and 9. 

At 9:00 pm she refused to Walk foiward voluntarily (of. Fig¬ 
ure 4), and when forcibly "swung” or pushed forwaid (7C holding 
her two arms behind her back), she spread out her legs and toes, 
stiffened her body, and tried to stop. In contrast, she “walked" 
backwaids readily and at tunes voluntarily (cf., Figure 5), The 
above behavior was not so pionounccd if she was not looking at the 
floor, ie„ the act of looking down at the door and at Inn feet 
seemed to facilitate backward walking and to inhibit forward loco¬ 
motion When placed on a high stool, instead of stepping oft inad¬ 
vertently, as on the first day, she hesitated on the edge, ,uul then 
very deliberately put her head down and started to get off head 
first She was almost perpendicular when hci feet left the stool, 
and had to be caught by the expeniuciiter, 

When held in a rough standing position by the outhti etched aims, 
she often attempted to turn over. She would "push oft” with her 
hmd legs, throw them outward and upwind, and throw her head 
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forward and downward. At othei times she would leap in the air, as 
she had done dining the fust day of visual invasion No nausea was 
obseived 

c. Thud Day. Thuisday, June 25, 1936. The subject continued to 
show tonic immobility caused by lenticulai invasion, as evidenced by 
stooped tonic postuic even when not lcstraincd. Spasmodic or 
“nervous” jeiks fiequently appealed—rapid twitchings of the cntiic 
body musculatuic. The thigmotiopism was also stiong, e,g, she 
was on one occasion found sitting with one foot grasping the other 
and with the latter giasping a loose cord from the expeiimental 
chan, 

Dunng exercise, the same incoordination of bodily movements 
was noticed. Fonvaid walking continued to he inhibited, whereas 
backwaid movement was not (cf , Figuies 4 and 5) The tendencies 
to jump and to turn over weie also evidenced Bi-manual coordina¬ 
tion, in the sense of simultaneous coopciation of the two hands in 
manipulating objects, showed a maiked interference effect. The 
subject seemed better able to compensate for spatial discrepancy in 
reaching, although reversal eirors of localisation were sometimes 
large. The pscudoscopic effect of inversion was illustrated when 
pictures were being taken at 1 '00 P.M : when a fly buzzed 3-4 yards 
fiom her head, she reached only one foot in front of the lenses to 
slap at it. 

Appetite and elimination were good. There was no nausea. 

d. Fourth Duy ■ Friday, June 26, 1936. Tonic immobility pei- 
sisted. If left alone on the floor, body and head weie usually bent 
forward, with lenses almost touching the flooi, and theic was a 
definite tendency to loil ovei in a forward direction. At times, 
the subject raised hci head and slowly moved it mound in all 
directions. 

Spatial localization continued to show a discrepancy between 
left-right, up-down, and far-near positions (cf, Figures 7, 8, and 9), 
although there weie fewei enois and of less magnitude During 
the afternoon an incicase m general activity was noted, indicating 
inci cased use of the new sensorr-motoi cues. Periods of tome im¬ 
mobility weie repeatedly obseived to follow immediately peiiods of 
heightened activity and visual (?) strain, the animal iRising up 
on her hind feet, twisting hei body, i caching out with her aims 
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arid moving her head around as if looking in all directions, and then 
suddenly resuming her typical crouched, immobile portion.? 

The animal continued to refuse to walk forward, hut could be 
walked backward leadily. It should be noted in this connection that 
if far objects look near when wealing the lenses, the subject would 
seem to approach objects by walking backward. 

When placed on the edge of a table or high stool, she went down 
head first; but since she was being held by hci outslietched arms, 
she turned a complete forward somersault, hci body going between 
her arms. During the day she turned this somersault at every 
opportunity (sometimes two in a row), even when she was meiclv 
held in an upright (standing) position on the Iloor. In every case 
she would begin by putting her face down on the floor, sometimes 
raising up her hind legs and completing the somersault and at other 
times stopping there and looking backward between her legs, therein’ 
partially re-inverting her visual field. 

Her appetite continued good, although she would take little milk, 
pushing the mouth bulb away in a sporadic fashion. No nausea. 

e. Fifth Day Saturday, June 27, 1936. There were no par¬ 
ticularly new behavioral developments on the fifth day. General 
activity and frequency of attempts to move about in the room showed 
an increase. There was still a marked interference effect from the 
lenticular inversion. Previous observations regarding the onset of 
tonic immobility following a period of activity were confirmed. 

The previously reported posture, localizing behavior, forward and 
backward walking, jumping, and somersaulting were also exhibited. 
Eating and elimination normal. No nausea, 

/. Sixth Day. Sunday, June 28, 1936. During the day thcie was 
an increase in spontaneous activity and sensori-motor cooidination. 
Seeing a cup of peanuts on the table, the monkey climbed up on a 
chair and onto die table, dropping some on the floor, she climbed 
down after them She also showed remarkable exploratory behavior, 
but was still quickly affected by activity and visual strain, assuming 
the tonic, quiescent, bent-over posture. 


The writer has elsewhere suggested (16) that this behavior may illuft- 
trnte the visual mechanism involved In such n phenomenon, i c ., tonic 

™r b,H 7 r . esu ', t,ng! , in s . uch * cnse > from * period of direct perceptual 
pze and visual exploration. Such a mechanism would give rise to the 

flveTv ^ .L 0 n B nn V< f f"' 0 ? 8 ° f * c , ne . ral e "“W totenpened with the rela¬ 
tively sudden onset of a short peiiod of tonic immobility. 
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Reaching and spatial localization of visual stimuli also showed 
marked improvement during the day. Whcieas at 9:00 a m. icaching 
movements to visual stimuli seemed laigely landom and showed fre¬ 
quent reversal effects, by 9 :00 p m. the animal was able to locate spa¬ 
tially picscnted incentives with only a few exploratory movements. She 
could icach the table and chaii at piopci levels with no localization' 
error. Olfactory perception was keen; she would start reaching 
and groping at the slightest tiacc of food odor. Tactual discrimina¬ 
tion was also good, e.g., banana undei foot was felt and located 
immediately without error. Thcie was also accurate localization 
(reaching) of any point on hci body not in the visual field. In such 
cases, of comse, the subject was making use of old localization habits. 
If the incentive was presented in the visual field, however, certain 
trial and error movements were still requiicd, although they were 
more accmatc than formerly. 

For the first time, the subject began to walk forward a little, 
i earing up on her hind legs; scvei'al times, however, she almost lost 
her balance and fell backwaid. Coining to the edge of a stool or 
table, at 10:00 P.M., she looked down hut did not go off head 
first. She first retreated—by scooting backwards, but later turned 
around and climbed down feet first. This was in marked contrast 
to the hclmvioi on the first few days of inversion, when she fell 
off head first. 

The animal continued to turn somersaults, if held erect or scmi- 
ercct by the arms. She ate a wide variety of foods, and showed 
no signs of nausea. 

0 . Seventh Day: Monday, June 29. 1936. Spatial orientation 
showed consideiablc improvement, scnson-motoi coordination was 
good, and general activity index was high, although occasionally the 
subject would lapse into tonic immobility foi a short time During 
observation peiiods, she walked around freely, a large part of the 
time standing up on her hind legs, with body arched and head back 
and up. She also recognized her location in the laboratory, once 
walking thiough three other rooms diiect to the piimate quarters. 
Taken into the housing aiena, she climbed around the caging, going 
up and down the grilling in noimal fashion. She recognized and 
walked through doorways in vaiious parts of the laboratory, climbed 
up and down from tables, chairs, etc. 

She icached for incentives with a small amount of trial and eiror; 
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on appioximately 20 per cent of the trials the lotali/atinn was pel- 
feet. She seemed to perceive general locations and usually to rclv 
on minor adjustments foi specific localization When food 'Ws held 
directly underneath the lenses close to the face, the animal did not 
reach, indicating that reaching responses weic nut instigated l>y 
olfactory cues She relied much on tactual cues when objects were 
within reach but outside her restricted range of visual apprehension. 

She continued to turn forwaid somersaults. Appetite was noininl. 
There was no nausea. 

I, Eighth Day Tuesday, June 30, 1936 (until 2-00 l-.M.) 
Observation during the morning indicated that virtually complete 
rcadaptation to the lenticular inversion had occuried, ns leve.ilnl hv 
overt localizing responses A large pait of the animal's time was 
spent in exploration She walked voluntarily through the laboratory 
to the primate quaitcis, climbed around the inside of the housing 
arena, and unlocked the door of her own cage, which she had not 
occupied since the beginning of the inversion experiment. She 
climbed inside, and after a time climbed up on to the wooden shelf 
in the rear of the cage. Hei presence hcie seemed to revive funnel 
sensori-motor habits, for she arched her body, put her head down, and 
pushed up against the top of the cage. 

Walking and climbing appeared noimal, without the ntloi feieiKc 
which had chaiacterized the carlv days of lenticular inversion. The 
subject continued to turn somersaults, as before (ef,, Figuie (i). 
States of tonic immobility occurred after periods of sticss and sii.nn, 
although they were briefer and less intense than those shown dining 
the early period of inversion. No nausea was exhibited. 

The lenses were removed at 2:00 P.M 

i Post-Inveision Period—Fust Day: Tucsibn, June If). 1936 
(after 2 00 P M ) Immediately after the lenses were removed, the 
subject looked around, blinked her eyes, and ran around the mom. 
There was a slight but definite motor incoordination, especially in 
climbing and jumping, although this did not persist. When given 
the opportunity, she ran to the primate quaitcis, going to liei cage 
and getting inside In moving about, she did not walk tint, as 
during lenticular invasion, but ran in the normal way on all funis. 

Posture was noimal. Thcic were no evidences of tonic ini mo¬ 
bility She no longer tinned soincisaults; in fact, lepeaicd miunpi-, 
to force het to do so lesultcd in only one paitul success, the siihjril 
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having great difficulty in getting over Reaching lesponses to in¬ 
centives held in various parts of the visual field showed no pro¬ 
nounced effects or disabilities 

The animal was relatively docile. Iici appetite was good No 
tiaces of nausea could lie observed, cither immediately following 
lemoval of the lenses or throughout the day 
At 7:30 p,m , 5/ 2 hours aftci removal of the lenses, an observation 
was made which revealed that specific inteifciencc effects remained 
even at this time When the dooi of hci cage was opened, the sub¬ 
ject jumped down (foiward) fiom her board peich on to the floor 
of the cage, but she cleaily misjudged the distance in hei jump, 
hitting the flooi too soon. She was coaxed back up, and induced with 
incentives to make repeated jumps over a pcnod of time She 
definitely showed a Lick of spatial estimation, and, after four jumps, 
resorted cvthci to going to the side of the cage and cautiously jump¬ 
ing down with hex hand on the side wall, oi turning mound and 
climbing down baclcwaids. Theie was no deficiency in climbing 
upwaid on to the shelf No other evidences of atypical behavior were 
observed dining the remaindci of the day. 

; Post-Invasion Penod—Second Day, Wednesday, July 1, 1936 
All behavior appeared normal with the exception of jumping down- 
wax d, even from a height of only two feet. She always hesitated, 
showing an almost tiial and ciror leaction pattern She xarclv 
jumped down head and forelegs fust, as she always did pre- 
cxpcnmentally, on mch occasions overjudging the distance In fact, 
at times she did not get hci forelegs in place in fiont of hci in tunc. 
Usually, she climbed down feet fust oi else pul hci hand against the 
side wall while jumping down. 

k Post-Invasion Penod—Thud Day • Tluusday, July 2, 1936 
The animal continued to show some hesitancy in jumping down from 
a chan, stool, etc , although xeadaptation was virtually complete. 

D Summary 

The purpose of the piescnt investigation was to determine cxpeii- 
mcntally the effect of inverted ietinal stimulation upon spatially 
coot diluted behavior when complete ietinal inversion is present in 
all visual stimulation ovei an extended period of time. It was also 
desited to test the feasibility of such expciimentation on the animal 
subject 
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The subject was ati adult female rhesus monkey, .ippni\ini«itelv 
nine years old. The optical system employed to achieve inversion 
consisted essentially of binocular astronomical telescopes with de¬ 
tachable Jenscs mounted in aluminum tubes, the lattc’i thtended 
securely into the brass bushings of a form-fitting aluminum musk. 
The mask was held in place by a leather headgear fastened with 
strops and surgical adhesive, so that no light could teach the eyes 
except through the lenses The interpupillary distance vias correctly 
observed, and the lenses were chromatically and aplanaticnllv cor- 
iccted so as to furnish a clear, well-defined and maximal field of 
view at an established fixation distance of 16 inches. The reversing 
lenses were worn continuously for a period of exactly seven days. 
The subject was at fiist necessarily testiaincd in a special ch.iii and 
head holder, being removed for periods of exercise and observation; 
the restraint was decreased as the subject became adapted to the 
situation, Observations were made in the form of detailed protocols 
and by cinematography. 

The initial lesults of inversion indicated a marked tonic im¬ 
mobility. The animal remained purely passive, assuming a hem-over 
posture, with head drooped forward and muscles in a state of tonic 
contraction. It was evident that when forcibly moved .iboui, the 
subject was relying on previously established sensori-motor coordina¬ 
tions There was a marked thigmotropism. No nausea was ex¬ 
plicitly observable, in marked contrast to previous results an human 
subjects. 

With continued inversion, there was a progressive dec* case in the 
frequency and duration of the periods of tonic immobility, coin¬ 
cident with an increase in general bodily activity. A pionounced 
interference effect was noted in the case of all visually stimulated 
behavior Walking was asynergic. Forward walking was inhibited, 
whereas backward movement was not. Tendencies to jump up into 
the air and to turn over were also noted. Reversal effects in reaching 
for incentives in the visual field were observed, the subject reaching 
nearer than, and on the opposite side to, that of presentation. Ih- 
manual coordination also showed a marked interference effect. 

By the fourth and fifth days, there was a marked increase and 
improvement in general activity, although tonic immobility still in¬ 
sisted. Spatial localization continued to show a discrepancy between 
left-right, up-down, and far-near positions, although there were fewer 
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eriors and of less magnitude Compensatory movements, after the 
subject’s lutnd was in the visual field along with the incentive, became 
moie and more frequent and adaptive. Somersaulting also appeared 
By the final day of inversion, readaptation, as revealed by oveit 
localizing responses, was virtually complete. A laige part of the 
subject’s time was spent in visual exploration Walking and climbing 
appealed normal, without the interference which had characterized 
the early days of lenticular inversion. The subject continued to turn 
somersaults, as before. States of tonic immobility occuried after 
periods of stiess and strain, although they were brief and less intense. 
No nausea whatsoever was exhibited 

Upon removal of the lenses, slight interfeiencc effects were noted, 
but most of these quickly disappeared. Theie was a slight but defi¬ 
nite motor incoordination, especially in climbing and jumping. When 
jumping from a platform to the floor, the animal showed errors in 
spatial estimation, hitting the floor too soon This erior and the 
resulting hesitancy in jumping persisted for approximately three days. 
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COMPREHENSION DIFFICULTY AND INSPIRA¬ 
TIONAL VALUE* 

Depot Intent of Psychology, Ohio State Univei nty 


Francis P Robinson 


There have been several movements toward a simplification of 
vocabulary in litcratuie The basic leason in each case has been to 
obtain better comprehension, although the authors have sometimes 
had rlifteient gtoups in mind as they have written these simplified 
vcisions. ( a ) Bates (1), Goodspeed (3), Moffatt (5), and others 
have sought to wutc the Bible in woids and form more familiar 
to the public ( b) The exponents of Basic English (6) have 
woikcd foi easy translation by foreigners and for an intei national 
language, (c) Thorndike (8) has suggested that a way to improve 
children’s reading ability is to wiite their literature within their 
vocabulary giasp. Several classics have been rewritten to fit the 
vocabulary level of their usual grade placement, (cl) The even 
more difficult pioblcm of providing htciatuic foi leading disability 
cases—litcratuie that is at then adolescent interest level but is 
written within their meagre vocabulary ability—has within recent 
ycais motivated the production of literatuie in very simple vocab¬ 
ulary. 

One icaction to these simplifications has been that they destioy 
some, if not all, of the litciaiy, the admiration, or the inspirational 
value of these selections. The original author piesented the nn- 
picssion lie wished to give through a judicious selection of words, 
readers over a long period of time have acclaimed these descriptions 
as excellent, as “classics,” now, to substitute homely words for the 
original is like giving a gourmet’s son some pap labeled as ambrosia. 
The rcwiiters, however, proclaim that "comprehension is necessary 
for appreciation” and that if children and the common people arc 
to enjoy their liteiaturc it must be simplified. 

The puipose of this sciics of expeiimcnts is to study the effect of 

•Accepted for publication by Edmund S, Conklin of the Editorial Board, 
and received in the Editorial Office on December 20, 1938. 
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simplification of literature on its mspiration.il value Inspirational 
selections rather than nmiativc piosc me used because gicatcr defi¬ 
niteness and clarity of instructions can be obtained in choosing the 
“more inspirational” over choosing the selection with the most 
“literary mciit'' This purpose is earned out tlnough a paiied umi- 
parison technique in which large numbcis of people decide which 
of two selections they consider the moic inspirational. No mention 
is made to these people that they arc comparing an original and a 
simplified' version, they aie meiely requested to choose the selection 
that they like the "better In selecting original and simplified ver 
sions to compaie, caie lias been taken to use published simplifications 
written by qualified writers—this insures equivalence of meaning 
and a smooth style in the two versions. 

The following experiments involving Bible, Petite Pud, and 
Gibbons arc presented in their chionological ordci of completion. 

A. Birlb 

The first experiment concerns a compaiison of selections from the 
King James and the Goodspeed versions of the New Testament. 
The foimer can be considered the traditional and moie difiicult 
version while the latter represents a typical modern version (actually 
the author sought the most simplified version and the most simplified 
selections therein). 

Because knowledge of the puipose of the expci nncnt might allow 
preconceived notions to determine the results rather than personal 
impressions, an attempt was made to mask the actual purpose of 
the experiment from the subjects. This was done by compaiing two 
different selections, say "A" and "IF," with the instruction to 
choose the more inspirational For one group “A" was in the King 
James and ' W J> was in the Goodspeed version, for a second and 
comparable group "A" was in the Goodspeed and "IF” in the King 
James version. The difference in style was not announced, so tin* 
comparison appears to be between the actual selections. The effect 
of simplification” is then measured by comparing the per cent of 
Group I that preferred selection "A" (King James) will) the pm 
cent of Group II that preferred selection "A” (Goodspeed). /V 
series of such compaiisons adds to the definiteness of the conclusions. 

In older to minimize factois other than diffeience in style of 
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writing, each pair of selections, was matched in teims of length, 
theme, wiitci, location in the Bible, and mspn ational value A pic- 
liminaiy senes of 25 pairs of selections, judged to he equal in the 
above icspects, was 1 educed to the seven best pairs in the wutei’s 
judgment These seven pans, all in the King James version, were 
picscntcd to 45 subjects with instructions to choose the one selection 
in each pau which they consideied best The four pans most equal, 
e g, each membei of the pair tended to be chosen about equally 
often, weie then used in the actual expenment The location of 
these selections in tile Bible, the directions used, and two sample 
selections are given below. 


A 1 

Luke 18 10-14 

W 

Luke 14 8-11 

D 

Mathew 20 1-16 

Z 

Mathew 25 31-16 

B 

James 1’ 2-15 

V 

James 2 14-26 

E 

Roman* 6 1-11 

X 

Rtnuau* 14 1-9 


DIRECTIONS 

There aie no “coirecl” answers to this test The purpose 
of the test is to obtain yam jtrclt/tnenl as to which selection, 
hi each group of two, is the more uispuational. That is, 
which one of the two selections would make the better basis 
foi a seimon, would tench the better moinl, or if followed 
would lead to a belter life. 

A 

Two men went up mto the temple to pray, the one a Pharisee, 
and the othci a publican. The Pharisee stood and piayed thus 
with himself, God, I thank thee, that I am not as othci men 
arc, extoitioners, unjust, adulterers, or even ns this publican. 
I fast twice in the week, I give tithes of all I possess And 
the publican, standing afai off, would not lift up so much as 
Ins eyes unto heaven, but smote upon lus breast, saying, God 
he merciful to me n sinner I tell you, this man went down 
to lus house justified rather than the othei for eveiy one 
that cxaltcih himself shall be abased, and lie that humbletli 
himself shall be exalted 

]V 

“When someone invites you to a wedding siippei, do not 
take the best plncc, foi someone moic distinguished than you 


Tlcieaflci leference to these selections will be by these letter symbols 
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are may have been invited, and your host will come and s.iv 
to you 'Make room for ibis man/ and llicn you will proceed 
in confusion to take the pooiest place But when you are in¬ 
vited anywhere, go and take the pooiest place, so that when 
your host comes in, he will sny to you, 'My friend, come m 
a better place.’ So you will be shown consider at ion before all 
the other guests For everyone who exults himself will he 
humbled, but the man who humbles himself will lie exalted " 

In this experiment Group I compaicd the King Janies version of 
Selections A, D, B, and E to the Goodspeed vcisiims of IF, Z, V a 
and X, respectively; Group II compaicd the Goodspeed versions oi 
Selections A , D, B, and ti to the King James versions of If', Z, V, 
and Xj respectively. The results of the experiment are suinm.iu/c<l 
in Table 1. 

TABLE 1 

Percentage of Subjects Pjieferjunq a Selection is the Kino James oh i\ 
tiie Goodspeed Version of tiic Biiue When the Two Arp Comimrio 




c /o Preferring in 

c /o Preferring in 


Selection 


King James vers 

Goodspeed vers 

Critical 

preferred 


(Group I, N=14-6) 

(Group II, N'- 153) 

Ratio* 

A (in A vs 

W) 

68 

69 

0.20 

D (in D vs, 

Z) 

71 

57 

2 55 

B (in B vb, 

V) 

42 

44 

0 35 

E (in E vs 

X) 

33 

44 

1 96 

Average A, 

D, B, E 

S3.S 

53.5 

0.00 


°/o Preferring in % Preferring in 
King James vers. Goodspeed vers. 

{Group If, N=l53) (Group I,N~ J4&) 


W (in A vs W) 

31 

32 

0.20 

Z (in D vs. Z) 

43 

29 

2.55 

V (in B vs, V) 

56 

58 

0 35 

X (in E vs. X) 

56 

67 

1.96 

Average W, Z, V, X 

46 5 

46.5 

0.00 

•In terms of the standard error of a 

proportion. 



This table should be lead as follows: 68 per cent of Gioup I 
(N=146) prefer Selection “A" (in King James) to Selection "IF" 
(m Goodspeed), 69 per cent of Group II (N=153) piefer Selection 
"A" (in Goodspeed) to selection u fF ,J (in King James). The dif¬ 
ference between Group I’s liking foi “A” in the King James mu! 
Group II’s liking for "A" in the Goodspeed is not gre.it enough 
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to be statistical^' significant Nor foi the other three pans is there 
any significant difference It will be noted that the percentages 
and the significances of the differences foi Selections W, 2 , V 1 and 
X aie a function of the same results quoted foi Selections A, D , 
B, and E. Avei aging the pei cents in each gioup that like the 
paiagiaphs in the King James veiston, and aveiagmg the pet cents 
m each gioup that like the paiagiaphs in the Goodspeed version 
gives an equal selection of the two styles. 

Possibly people with deepei leltgious feeling will show more 
definite icactions on these comparisons Each person checked one 
of the following on his test 

a Chinch member nnd m tegular attendance. 
i ), Regular church attendance, but not a chinch member, 
c Chmch membei, but do not attend vciy often 
d Not a church member and vciy seldom attend 

As a fuithci check, each person also indicated his approximate 
numbci of attendances at chuich functions during the past twelve 
months. The peicentagcs of each of these groupings that prefeired 
the oiigmal veision were: "a J 49.6 per cent; ”b" 50.0 per cent; ”c’ 
50.9 pei cent; “A” 49.7 per cent. These percentages aie so neaily 
alike that they indicate that chuich activity probably has little effect 
on a piefeicnce foi the King James or the Goodspeed versions. 

Difference in type of leligious material does not seem to make a 
great deal of difference on the effect of style of presentation. Pairs 
A-W and D-Z were selected fiom the parables, while Pairs B-V 
and E-X were selected fiom the moie mystic and less comprehensible 
sections of the New Testament. If in Table 1, the average of the 
per cents picfcinng the Paiables in the original (53,25 pel cent) 
and in the simplified form (46 75 per cent) are compared, and the 
aveiage of the per cents piefernng the moie mystic in the original 
(46 75 pei cent) and m the simplified form (53 25 pei cent) are 
compared, no ldiable nor consistent trend is found. 

These results indicate that when people compaic biblical selec¬ 
tions, half of which aie in the King James veision and half in the 
simplified Goodspeed veision, there is no consistent preference for 
style of presentation. Close attachment to the chuich or the type 
of Bible litciaturc does not seem to make any difference m these 
results. 
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B. Peace Pact 

The second expeumcnt was can led out foi two icaseins. («) to 
see if a direct comparison of an original and a simplified version 
would show any difference, and {b) to see if a grcatci dissimilanty 
between the versions would show any diffcience. 

In this experiment, the original pieamblc to the Kcllogg-Biiand 
Pence Pact (9) was compared to one written in Basic English (6, 
p 251-3), The directions and the two preambles foi compaiison 
arc given below It will be noted that no mention is made of 
comparing an original with a simplified version, 

Which one of these two preambles do you consider the 
more inspirational, and therefore the more fitting, as an intro¬ 
duction to the Kcllogg-Brinm! Pence Fncl? 

A 

The President of the German Reich, the President uf the 
United States of America, Ills Majesty the King of llic Bel¬ 
gians, the President of the French Republic, Ilia Majesty the 
King of Great Britain, Ireland and the British Dominions be¬ 
yond the Seas, Emperor of India, His Majesty the King t>f 
Italy, His Majesty the Emperor of Japan, the President of 
the Republic of Poland, the President of the Czechoslovak 
Republic, 

Dcepfy sensible of their solemn duty to promote the welfare 
of mankind, 

Persuaded that the time has come when a frank renunciation 
of war as an instrument of national policy should be made lo 
the end that the peaceful and fuendly relations now existing 
between their peoples may be perpetuated; 

Convinced that all changes in their relations with one 
another should be sought only by pacific means and by the 
result of a peaceful and orderly process, and that any signa¬ 
tory Power which shall hereafter seek to promote its national 
interests by resort to war should be denied the benefits fur¬ 
nished by this Treaty, 

Hopeful that, encouraged by their example, nil the oilici 
nations of the world will join in this humane endeavor mid 
by adhering to the present Ticnty ns soon ns it coinen inm 
foice bring their peoples within the scope of ns lienclu iciil 
provisions, thus uniting the civili/ed nations of the woild in 
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a common renunciation of wai ns an initiumcnt of then na¬ 
tional policy, 

. have agreed upon the following .articles: 

B 

The President of the German Reich, the Picsident of the 
United States of Amenca, the King of the Belgians, the 
Picsident of the French Republic, the King of Great Britain, 

Ireland and the Butish Dominions over the Seas, Empeior of 
India, the King of Italy, the Emperor of Japan, the President: 
of the Republic of Poland, the President of the C7echoslovait 
Republic, 

Deeply conscious that they arc responsible for increasing 
the well-being of all nations, 

Certain that the time has coine when it is right for the 
nations publicly to give up wai as an instrument for profiting 
themselves, so that the present peace and the happy relations 
between them may be kept undamaged, 

Being of the opinion that all changes in their relations with 
one anothci me to be attempted only in ways which will not 
be a cause of war, and that such changes are right only as 
the outcome of n process in which peace and order are re¬ 
spected, and that it is light to keep any Powet which puts its 
name to the ngteement and later goes to war for its private 
inteicsts from profiting by this agreement, 

Hoping that, given courage by then example, all the othei 
nations of the caith will join in this wise attempt and by 
keeping to the piesent agieemcnt as quickly as it comes into 
force place themselves within its wise conditions, in this way 
joining together the educated nations of the earth in a general 
giving up of wai as .an instalment foi profiting themselves, 

have come to an agieement to make these statements in 
the name of all 

Of the 143 subjects making a choice, 51 7 per cent selected the 
ttasic English version while 48 3 per cent selected the onginal, The 
ciitical l.itio foi the diftcicncc is only 0.40 and is theiefoic not 
statistically significant. 

A ditect compaiison of an onginal and a simplified veision of a 
pieamblc does not pioducc any consistent tiend of inspuational pief- 
eicncc by a gioup of college students and school tcachcis 
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C. Gibbon's on “Arabia" 

A final experiment was earned out for these reasons: (<0 While 
the second comparison was over more dissimilar mate? ini than in 
the first* in this experiment it is proposed to compaic a very simple 
version with an original of rather difficult vocabulary, [b) In this 
experiment, some junior high school students were used to see if 
their “naivete" toward literature might exaggerate any differences, 
And (c) factual material was used to see if use of difficult words 
might be mistaken as an indication of gi cater knowledge about a 
subject. 

The selection used in this experiment is one taken from (iibbon’s 
Decline and Fall of the Roman E/uphe (2, vol. 5, p. 332-3) and 
concerns a description of Arabia. This selection and some simplified 
versions of it were used by Jensen and Schrodt (4) ill an experi¬ 
ment on the effect of simplification on comprehension, Since their 
simplified versions weic not the same length as the original, the 
present writer made up a simplified vcision from their selections that 
was of comparable length and informational detail to the original, 
The original had been rated as of 11th grade difficulty by judges 
in Jensen and Schrodt’s study while the simplified version here is 
probably at an elementary grade level (see rating of vocsibulniv 
difficulty). 

The directions and the two selections to choose between are given 
below. 

This is an experiment to see if you can tell which author 
below knows the most about Arabia. People listen (0 various 
musical compositions and can tell which is the belter musical 
composer. Will you read each of the following selections mid 
check the one that you think is written by the author who knows 
the most about Arabia? 

A 

In the half circle formed by the shores of Ethiopia, Egypt, 

Syria and Persia there extends into the ocean to the south a 
lorge piece of land known as Arabia, It looks like n triangle 
with its narrowest part at the north. Thus cast and west be¬ 
tween the cities of Bassora and Suez or between the Persian 
Gulf and the Red Sea it is about 750 miles wide. Further 
south this Increases until it is 1,000 miles wide where Arnhin 
borders on the Indian Ocean, However, the country is longer 
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noith and south than it is east anti west From the city of 
Beles on the Euphrates rivet m northern Arabia to the nairow 
atup of water (Stiaits of Babelmandel) in the south is a 
distance of 1,500 miles Most of this land, which is four times 
ns big as Germany, consists of wide deserts of sand and stone 
m between sharp and bare mountains Because this country 
is near the equator, the sun beats down from straight above 
with a burning heat These things make a person feel more 
alone than do die wilds of Tartary in Russia where the many 
tiees and plants give a feeling of comfort and safety 

B 

In the vacant space between Persia, Syna, Egypt and Ethio¬ 
pia, the Arabian peninsula may be conceived as a triangle of 
spacious but irregular dimensions From the northern point of 
Belcs on the Euphiates, a line of 1,500 miles is terminated 
by the Straits of Babclmandel and the land of frankincense. 

About half this length may be allowed for the middle breadth, 
fiom east to west, from Bassora to Suez, from the Persian 
Gulf to the Red Sea, The sides of the triangle are gradually 
enlarged, nnd the southern basis piescnts a front of 1,000 miles 
to the Indian Ocean, The entire surface of the peninsula 
exceeds in a fourfold proportion that of France; but the 
greater part has been justly stigmatized with the epithets of 
the atony nnd the sandy Even the wilds of Tartary are 
decked by the hand of mvttne with lofty trees and luxuriant 
herbage, and the lonesome traveller derives a sort of comfort 
nnd society from the presence of vegetable life. But in the 
dreary waste of Arabia, a boundless level of sand is inter¬ 
sected by sharp and naked mountains, and the face of the 
desert, without shade or shekel, is scorched by the direct nnd 
intense lays of a tropical sun. 

Two hundred fifty-one students in eight classes, which included 
a itinge from junior-high-school, iemedial -1 ending sections to ad¬ 
vanced college classes in psychology, lesponded to this test with the 
lesults indicated in Tabic 2. 

It will be noted that the diffeience in judgment in the whole 
gioup is not reliable, but thcic are some intei csting diffeiences 
within the classes taught by a given tcachci The writer’s only, 
and ccitainly not complete, explanation of these contraiy "statistically 
significant” diffeiences is that the teacbcis may have taught their 
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TABLE 2 

Percentage of Subjects Preferring an Original or a Simplii ini Vlr*i(ih 
about Arabia When the Two Were Comimkhi Uaia Pre¬ 
sented by Teacher Groui-s and as a Total 


fa Preferring fo Preferring CTnlc.il 


Teacher 

N 

simplified 

original 

i min 

W—2 classes* 

44 

75 

25 

—3.85 

V—4 classes* 

101 

23 

77 

-l-C. 13 

R—2 classes* 

96 

46 

51 

-1- 80 

Total 

24 L 

+3 

57 

+ 2 30 


*W*s classes were far remedial leading problems in junior high school. 

Vs classes were two seventh guide middle and low section a in English 
and two high school classes m advanced English and in psychology, 

R’a classes were in psychology in college 

The writer is greatly indebted to Miss Golda Van JJnskrrk mu! Mr. 
James V, Williams, for assistance in administering this part of the ex¬ 
pel intent. 

students different biases toward this aspect of litcrntiuc anil that m 
giving the tests thcj r may have unconsciously influenced then claws, 
The wntci is sure, hmvcvci, that each person consciously t?niltMv<»etl 
to administer the test in a comparable manner. "fV” was winking 
at the time on a problem in jeincdinJ reading emphasizing the value 
of simplified mateiials—both of his sections picfciied the simplified 
versions. 'T" is a teacliei of high school English—all of the sections 
tested by her prcfcired the original version. 


D. Discussion 

This study has concerned a comparison between original ,md 
simplified versions of various selections in diffcicnt classes .mil M ill¬ 
ations in order to find which style of wilting fulfills the stated 
purposes (more inspirational or more infoimntional) the better 
Mateiial included two types of litcratuic fiom the Uiblc, an mspiia- 
tiona preamble, and a factual selection. People taking the tests 
inc uded teachers, college students, senior high school students, .m,l 
junior high school pupils. Out of * total '7T of 693 /css t f m 
25 pei cent represent duplication of subjects. Comparisons weie 
made between people of more intense mid less intense mutinies 
(religious) and compausons were made between mulched selt-ciions 
and between two versions of the same selection. No consistent trend 
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of pieference was found Of all the compaiisons made, 21, only two 
weie statistically significant and these weie in opposing directions 
on the same test 

Possible masking phenomena should be evaluated, (a) Was the 
method too cuidc? Standaid psychological ptocedures weie used 
The comparisons weie moic dnect than is life, where one lately has 
access to the othci vcision when leading; a dnect companion should 
exaggerate any difference. Sometimes if a statistically leliablc dif¬ 
ference cannot be shown, a consistent trend in the ddfeicnees will 
have valvic No such consistent tiend was found in the results of 
these expeuments 

(b) The selections and then simplified veisious might not be 
different enough to be typical 1101 to be of importance The writei 
started this cxpciimcnt with the belief that a picfcience for the 
original could be shown He set about selecting oiiginul and simpli¬ 
fied vcisions that were as far apart as possible in ouler to demonstrate 
this. A compaintivc lating of chfteienccs in difficulty of the originals 
and their simplified veisions is given m Table 3 It shows difficulty 


TABLE 3 

CoMi'AHiVuvr DirucutTY of tup Versions Used 



No woids 
snmpled 

°/o of woid9 
with ficquency 
2500-10,000* 

c /o of woids 
with frequency 
over 10,000* 

Bible 

King James 

1+70 

6 79 

1 33 

Goodspecd 

1S4I 

5 05 

60 

Peace Pact 

Original 

243 

11 50 

2 90 

Basic English 

270 

3 76 

42 

Arabia 

Original 

208 

12 00 

2 40 

Simplified 

209 

1 00 

.00 


*Does not count capitalized letters 


expressed m teuns of the pci cent of woids m each selection classified 
according to Thorndike’s ficquency woid count (7). The word- 
tlisti ibutions nftoidcd by the selections used in these experiments 
aie subject to gross sampling criois, blit the peicentages obtained 
will allow some comparative judgment as to then difficulty It will 
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be seen that the older of increasing dispaiity of the different ver¬ 
sions is Bible, Peace Pact, and Arabia. 

These differences are sufficient to produce statistically significant 
comprehension differences between the two versions. On the basis 
of about seven questions on each Bible selection asked after all 
inspiration judgments were completed, the critical ratio for lire 
difference in comprehension for tire original and the simplified ver¬ 
sions of selections A, D, B, and E is 6.23 (avc. comprehension cirms 
original-group I -= 10 99, SD = 3.46; avc. comprehension errors 
simplified-group 11 = 810, 672 = 3.09), and between the original 
and simplified versions of Selections IF, Z, V and A is 3.80 (avc. 
comprehension errors original-group 11 = 6.05, A/J *= 2.36, avc. 
comprehension errors simplified-group I ■*= 4 76, SI) 2.44). The 
numbei of cases in each of these groups was 100. If the questions 
on the least different of the selections (the Bible) can produce a 
reliable difference in compiehension, then it can be assumed tlut 
the other selections should produce compaiablc or gienler increases 
in comprehension with theii simplified vcisions. Bor tins irason 
compiehension questions were not asked in the second and third 
experiments 

Whether the differences between these original and simplified 
versions arc typical is difficult to determine, The small samplings 
of woids in our selections and in word-counts of various books makes 
compaiisons subject to great error. Further, diffcicnt subject mat¬ 
ters of comparable comprehension difficulty may have different word 
samplings, e.g., these selections have many foreign place-names. 
The writer did attempt to select typical well-written simplifications 
and probably leaned in the direction of choosing versions of gieatei 
than average difference. 

(f) The selections used might be so long or so short as to affect 
a person's choosing. The shortest selections for compaiison were 
110 and 123 words long (first comparison, A-IF, in Bible) and the 
longest comparison was made up of alternate reading of about 1500 
words of original and simplified versions of the Bible without inter¬ 
ruption for questions In ncithct case was thcic a statistically sig¬ 
nificant difference. 
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E Conclusions 

In gcneial, it can be concluded, at least foi the types of people 
studied, that; 

1. A well-written simplification of an oiiginal piece of liteiature 
does not deciease its rated inspuational value nor usually its value 
as an indication of an aulhoi’s knowledge about a topic. 

2. Well-wntten simplifications of original veisions of many 
pieces of literature will mcicase the compiehension of its readers. 

3 There is some indication that some tcachcis may develop m 
their groups different biases concerning simplifications. 


References 

1. Bates, E. S. The Bible Designed to Be Read ns Living Liteiature 

New York Simon & Schuster, 1936 

2. GmpoN, E Decline and Fall of the Roman Empire New York: Mac¬ 

millan, 1914. 

3 Goopspeed, E J, The New Testament; An American Translation. 

Chicago: Univ. Chicago Press, 1923. 

4 Jenspn, M. B., & Sciirodt, Madll. Language difficulty and learning: 

The relative effectiveness of a senes of study sheets of graded diffi¬ 
cult/ as teaching devices with children In the 6A grade. J. Genet . 
Psychol., 1936, 49, 451-467. 

5 MofFAtT, J, The New Testament; A New Tianslation. New York. 

Doran, 1922 

6 Ogden, C. K. The System of Basic English. New York* Ilarcourt, 

Brace, 1934. 

7. Thorndike, E L. A Teacher's Word Book of the 20,000 Words Found 

Most Frequently and Widely in General Reading for Children and 
Young People. New Yoik Teach. Coll., Columbia Umv, 1931. 
Pp. 182. 

8. -. Improving the Ability to Read Teach. Coll Rcc., 1934, 36, 

1-19, 123-44, 229-41. 

9 U S Department of State. Denunciation of War Treaty Paris, 
August 27, 1928 Washington, D C U S Gov’t Punting Office, 
1933. 

Dehaitment of Psychology 
Ohio Slate University 
Columbus , Ohio 




The Journal of Genetic Psychology, 1940, 56, 67-76 


WORRIES OF SCHOOL CHILDREN* 


Tcachets College , Columbia Unrvcisiiy 


Rudolf Pintner and Joseph Lev 1 


Every culture is characterized by the social and personal pioblems 
which it cieates for people in the period which it dominates. The 
culture creates its standards of value It selects certain problems to 
be of gicatei importance than otheis These elements may be dis¬ 
covered by means of an analysis of the concerns of people Such an 
analysis reveals areas which are of gieat importance and aieas which 
are of little importance Certain of these areas are basic to human 
beings and will reveal themselves in all cultures. Others aie dis¬ 
tinctive and give coloi to the special cultuie winch is being studied. 

Within a given cultuie there are differences due to age, sex, social, 
or economic position Clnldien have interests differing from adults; 
employees differ from employers, to some degree boys and girls, 
and men and women have differing interests Foi these reasons an 
analysis of interests, attitudes, and concerns of people m a given 
culture must consider these groups separately. 

Tire piescnt article deals with the worries of school children of 
the fifth and sixth giades in New York City. -An analysis is made 
of the worries of these children to determine what specific problems 
and what pioblems of geneial character aie particularly important 
to them An analysis of the responses of the children shows how our 
cultuie has impinged on them, how certain categories of woirles 
have been selected as causing special anxiety to these children whereas 
otheis have been relegated to positrons of little importance. Certain 
sex comparisons arc also significant of oui culture 

The method used in this study is that of the inventory This 
method provides a survey of the attitudes of a population. By means 
of avciagcs and pcicentnges, certain generalizations can be drawn 
about children of our day which are normally hidden by the great 
maze of individual differences. 

•Received in ilic Editorial Office on Dccembei 20, 1938 
1 Assistance in the piepnintinn of these materials was furnished by the 
pci somicl of Works Pi ogress Administration Official Pinject #665-97-3-6, 
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TABLE A ( continued) 


Boys Gir h 



Items 

0 

S 

N 

O 

S 

N 

29. 

Not sleeping at night 

15 

43 

42 

18 

33 

+4 

30. 

Not being able to finish school 

IS 

34 

51 

19 

25 

56 

31. 

Doing wrong 

19 

52 

29 

19 

50 

31 

32. 

Growing up 

27 

36 

37 

20 

31 

49 

33. 

Kjdnnppers 

13 

25 

62 

27 

28 

45 

34 

Being blamed for something you 
did not do 

23 

55 

22 

25 

45 

30 

35. 

Father losing Ins job 

27 

36 

37 

28 

35 

37 

3 6 

People telling lies about you 

22 

51 

27 

25 

+3 

32 

37. 

The world coming to an end 

17 

21 

62 

18 

25 

57 

38. 

Father working too hard 

33 

43 

24 

35 

39 

26 

39 

Being late for supper 

18 

52 

30 

15 

38 

47 

40. 

Bad manners 

14 

40 

46 

12 

34 

54 

41 

Losing money given to you 
for an cnand 

20 

42 

38 

14 

39 

47 

42. 

Spooky stories 

15 

29 

56 

21 

31 

48 

43 

Fighting with brothers and sisters 

19 

43 

38 

20 

45 

35 

44 

Father getting sick 

23 

45 

32 

31 

38 

31 

45. 

Robbers 

16 

31 

53 

22 

33 

45 

4 6 

Getting bad minks in conduct 

21 

36 

43 

19 

31 

50 

47, 

Death in the family 

20 

32 

48 

24 

28 

48 

48. 

Saying the wrong thing 

14 

56 

30 

14 

4S 

38 

49. 

Not having the things you need 

17 

48 

35 

11 

37 

52 

50. 

Hurting people by what you say 
without meaning to 

15 

49 

36 

17 

39 

44 

51 

Father going away 

24 

30 

46 

23 

28 

49 

52 

Getting married 

13 

27 

60 

10 

20 

70 

53 

Being taken away by strangers 

13 

26 

61 

22 

22 

56 


drcn answering sometimes, oftetij never for each item. The percent¬ 
ages me given for boys and girls separately. All the percentages in 
tins table are based on 270 boys and an equal number of gills. 

In order to establish comparisons between the items it is desirable 
to assign a single value to each item. After some expeiimcntation 
it seemed best to use the peicentage answering never as the value 
In this way items having a low percentage answering never are those 
of much concern to children. Using these percentages the items may 
be arranged in ordci from those indicating much worry to otlieis 
which cause little worry 

The items auanged in older fiom much wony to little, as in¬ 
dicated by the fact that the pei cents in the nevei column range from 
low to high, aie given in Table 1 for boys and gn Is separately. 
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TABLE 1 

IrEMs Arranced in Ordfr of Increasing Worry dy Per Our Answering 
"Often” and "Somftimm"* 


Rank 

Item 

Rank 

Item 

Rank 

Item 




Boys 



1 

1 

21 5 

16 

I0.S 

30 

2 

22 

21.5 

50 

43 

8 

3 

15 

24 

20 

13 

27 

4 

34 

24 

32 

43 

45 

5 

38 

24 

35 

15 5 

3 

6 

12 

26 5 

41 

15 5 

13 

8 

14 

26.5 

43 

47 

42 

8 

26 

28.5 

S 

18 

6 

8 

36 

28.5 

25 

49 

52 

10 

11 

30 5 

10 

50 

S3 

11 

31 

30 5 

29 

51.5 

33 

12 5 

39 

32 5 

21 

51 5 

37 

12,5 

48 

325 

46 

53 

2 

14 

17 

345 

19 



16 

7 

34 5 

28 



16 

23 

36 

24 



16 

44- 

37 5 

40 



16 

18 

37 5 

51 



19 5 

4 

39 

47 



19,S 

49 

40 5 

9 






Girls 



1 

1 

19 

48 

37 

28 

2 

22 

20 

17 

39 

9 

3 

IS 

21 5 

29 

39 

10 

4,5 

4- 

21 5 

50 

39 

19 

4,5 

11 

23.5 

33 

41 

41) 

6 

38 

23,5 

45 

42 5 

41 

7 

14 

26 

7 

42 5 

28 

8 

3+ 

26 

16 

45 5 

19 

9 5 

31 

26 

20 

45 5 

21 

95 

44 

28,5 

41 

45 5 

30 

11 

36 

28 5 

39 

45 5 

53 

12 5 

5 

31 

25 

48.5 

3 

12.5 

12 

31 

42 

48 5 

37 

14 

43 

31 

47 

so 

13 

155 

23 

33 5 

32 

51 

6 

15 5 

26 

33 5 

51 

52 

52 

17 5 

8 

35 5 

18 

53 

2 

17 5 

35 

35.5 

46 



•When 

scveial items have the same per cents they 

ore K»'l» equal r. 

Items 1 anti 2 

tank first and Inst in both lists. 

The item child 


worry about most is failing a test, The item they wouy least about 
is witches It is staking that the impiovcmcnt in the gennal level 
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of education iclcgatcs the supeinatuial to last place. Perhaps one 
should laihci say that this is typical of our scientific education. Cci- 
tamly theie have been eultmes in tlic past in which the concern 
with witches has been much gicatci This dominance of the icahstic 
uvei tlic supematuial will be seen to coloi all the lesults In fact 
one is suipnsed to note that as many as 19 pev cent of the boys and 
22 pei cent of the gills woiiy often oi sometimes about witches It 
indicates that supeistition is still with us although to a small degree 
One may consider the wony of cluldtcn over failing a test ex¬ 
cessive. It may be that a moic satisfactoiy outlook towaid school 
could be achieved if childien weie not so much concerned with tests 
as with moic constiuctivc elements of the educational progiam 
This considciation of hems 1 and 2 suggests that the remaining 
items be investigated in tcims of then lclativc lank Foi this 
purpose it is dcsuable to set up a scheme of classification for the 
items Such a scheme is given in Table 2, 

TABLE 2 

Ci assii icaiion or Items in Qui'stionnairb 


Category 

School 

Family 

Personal health anil well being 
Social adequacy 

Imaginary oi unreasonable 

Personal adequacy 
Economic 
Oi namental 


Items 


1, 4, 12, 28 
IS, 22, 38, 4+ 

5, 11, 29 

7, 9, 14, 16, 18, 19, 21, 24, 31, 34, 36, 
39, 40, 43, 46, 48, 50 

2, 3, 8, 23, 25, 27, 30, 33, 37, 42', 45, 
47, 51, 52, 53 

20, 26, 32, 41 
10, 17, 35, 49 

6, 13 


The classification of the items just set up may of couisc be ques¬ 
tioned. The gioup included undei "social adequacy" contains items 
indicating vanous types of social awkwardness The items indicate 
both feelings of guilt towauU society and feelings of being m\s- 
ticated by society. The items m the category of " magma /y oi un¬ 
reasonable" include wonies dealing with supeistitions and other 
worries which aie fanciful like tlic fcai of robbcis In this class aic 
also included wonies which aic clcaily lcmotc such as that dealing 
with main.ige, Item 52. Item 41 which concerns losing money is 
listed in tlic catcgmy of pcisonal adequacy although it has ccitain 
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economic implications, Two items, 6 and 13, did not serin to fit 
very well into any of the other categories. Wc have, tlieiefmc, put 
them into a separate category called "ornamental 

Using this classification the highest ranking items may be com¬ 
pared with the lowest. Foi the boys the fust 13 items, those indi¬ 
cating the gicatcst worry, appear in the following classifications. 
School, 2 items; family, 3; personal adequacy, 1; health, 1 ; :md social 
adequacy, 6. In contrast the 13 items showing least worry appear 
under the following classifications: Imaginary or unreasonable, II; 
ornamental, 2. Foi the girls the 13 items causing greatest concern 
include: School, 3; family, 4; health, 2, social adequacy, 4. The 
lowest ranking group of 13 includes: Social adequacy, 4; imaginary 
or unreasonable, 7, ornamental, 2. 

For both sexes the immediate problems of school, family, health, 
and relations to society are most important. On the other hand prob¬ 
lems which are largely imaginary do not concern the chddien gieatly. 
It is interesting to note that for both boys and gills the problems of 
having a pretty home or nice clothes arc not impornnt. These items 
appear among the lowest 13 for both sexes. 

The analysis of the highest and lowest ranking items shows cer¬ 
tain sex differences. This is paiticularly true of the categories of 
items which deal with personal and social adcquncy. Of the first 13 
items for the boys seven arc of these categories whereas only four 
appear among the first 13 for the girls. None of these categories 
appears among the last 13 items for the boys, but four of the lowest 
ranking items for the gills fall in the category of social adequacy. 
Evidently the girls feel greater case in their social relationships than 
the boys. This situation can probably be explained by the fact that 
gills mature sooner than boys and therefore make cailiei social 
adaptations, 

The comparison of categories of worries may also he achieved hv 
obtaining the average percentage response of the* items in eacli 
group. These are set up in Table 3. The percents are made up of 
those who answer either sometimes or often. 

The highest ranking catcgoiy of worry items is that related in the 
family. The average worry value of this category of items is about 
75 per cent. This shows that children have a considerable sense of 
responsibility toward others. The high tanking of this catcgoiy 
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TABLE 3 

Avfraop Per Ceni or Tuosr Answering Sometimes or Often dy Catpgorifs 

Category Boys Girls 

Family 73 76 

School 70 

Personal adequacy 65 5S 

Socinl adequacy 6+ 56 

Economic 6+ 54 

Health 64- 66 

Imaginary 46 48 

Ornamental 4+ 36 


is also indicative of the important iolc that the family plays m our 
culture This institution has survived many changes in culture and 
continues as a dominant institution in our own clay. 

Sharing honois with the family as a source of concern for 
children is the school. The high ranking of items in this category 
shows that childien aic not at all indiftcicnt to theit school progress. 
The importance of these items to a random sample of city children 
shows how deeply education has looted itself into our world out¬ 
look. Certainly this type of problem would not have had its present 
importance in days before universal education. 

Of lower lank aie concerns dealing with health, pcisonal ade¬ 
quacy, and social adequacy. Allied to these and of about the same 
rank are economic woiries. All of these categories deal with the sense 
of personal security. It is noteworthy that pcisonal security here 
takes a place lower than responsibility to family. This human 
quality of putting interest of others before one’s own has important 
implications for the construction of a well functioning society. 

The percentages foi the categories of health, adequacy, and eco¬ 
nomic security are sufficiently great to be noteworthy These per 
cents show that children are worried by the pioblcms of security in 
their society. They ask themselves, tr Am I good enough to function 
adequately in the wot Id in which I live They ask this question 
widely and frequently. 

Items which are imaginary or unreasonable do not play as im- 
poitant a iolc in the concerns of children as do the other categories 
Childien are not entiicly free of them as is shown by the fact that 
46 per cent of the boys and 48 per cent of the gills arc worried 
about them. Pci haps an improvement in the educational piocess 
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would cut the paccntzge even huthiu. In some case, these worries 
are probably indicative of neurotic tendencies and inquire an indi¬ 
vidual psychological approach for theii elumnatoii . 

The piactical app.oach to Hie of these children .s nnph.isi/ed hy 
the fact that items such as having a piettv home and pirttY clothes 
are iclcgated to lowest place both by hoys and Kills. 1 Ik- mder 
m which the categoncs appeal indicates a sound and responsible Atti¬ 
tude by the childien They show themselves to be realistic in their 
valueb They are reasonable nnd much Jess hewt hr SH|if*rstaion than 
children aic usually ciedited with being. 

Ccitain sex diffcienccs appear m this connection. Ihns aic more 
concerned with piobleins of social and pc 1 son a 1 acleijuatv than unis. 
Appaientlv they feel moic awkwaul than the gills. Economic piolv 
jems are also of moje concern to boys than to g»W Even m this 
age when men and women both earn money the man hns the gie.Uci 
economic responsibility as head of the family. 1 liis is evidently 
brought home early to the childien so that hoys expirvt greater 
concern with economic problems. 

Differences between socio-economic gioups were investigated fur 
nine items winch have socio-economic implications. The items thosen 
for tins study weie 10, 17, 22, 30, 35, 38, 40, 44, 40. Differing 
socio-economic groups were selected hy means of scores' on I hr socio¬ 
economic scale which is attached to the Pupil Porhmts Test, fwmrs 
on this scale wcic available for 400 childien who look the //'nines 
Test . The lowest and highest third according to socio-economic 
score were selected. These thirds then constituted dilfeiing socio¬ 
economic groups whose responses were compared. 


TABLE 4 

Percentage Answering "Often" or "SoMniMrs" by Socio-l'tiiMiMlt 



Groups for a Selfctpd 

Group ot Items 

Dillercili i 
per cent 

Item 

number 

Upper third 
per cent 

Lower third 
per cent 

10 

43 

57 

11 

17 

58 

67 

9 

22 

88 

90 

2 

30 

43 

50 

7 

35 

57 

67 

111 

38 

76 

70 

4 

40 

49 

50 

I 

44 

70 

73 

3 

49 

SO 

60 

10 
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For each group the percentage answering eithci "sometunes’ or 
"often” to each of the nine items was computed. The lesults are 
given in Tabic 4 

Tlie laigest difteicnccs aic found in Items 17, 10, 35, 49, and 
all four are listed as being in the “economic” category in Tabic 2 
Apparently economic womes aie a greatei pioblem to children in 
the lowci economic group than they aie to childlen in the upper 
The items lelated to family and the one dealing with manners show 
vciy slight differences. Only one item, No. 10—" not finding a job 
aftei leaving school " shows a difference which is more than twice 
its standaid enoi and may be regarded as significant For this 
lcason the differences between socio-economic groups cannot be te- 
gaided as well established. 

A more extensive study of worucs as i elated to socio-economic 
status is now m pi ogress by comparing lesponscs of children in 
neighboihoods winch differ according to avciage rent of homes, 
extent of delinquency, health, and similai factors. 

Summary 

Tins aiticle lepoits the lesults of a " monies“ uiventoiy given to 
540 childicn in giadcs five and six m New Yoik City The group 
was made up of an equal niunbci of boys and girls. The items have 
been milked foi amount of worry shown by both sexes When the 
items aic gioupcd into eight categories, we find that both sexes 
wony most: about family and school items. Next as sources of wony 
come personal adequacy, social adequacy, economic problems, and 
health problems. Last of all, imaginary and ornamental. Little 
diftcjence was found m the amount of wony connected with nine 
items of socio-economic importance between two gioups of children 
varying in socio-economic status. Only one of these items {"not 
finding a job aftei leaving school”) showed a statistically significant 
dtffcicnce between the two groups of children 

The excessive wony of these children about school items would 
seem to indicate that oui school system lays too much emphasis upon 
"failing a test,” "having a pool lepoif caul” "being late to school” 
and "being left bath in school.” We cannot easily i educe children’s 
womes about family mattcis, but wc might very well do so in rc- 
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gard to school matters that are not very significant for the child’s 
future growth .and development. 

Teachers College 
Columbia University 
Netv York City 
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THE EFFECT OF CRADLING PRACTICES UPON THE 
ONSET OF WALKING IN HOPI CHILDREN* 

DepaUmcnt of Psychology, Umveisity of Virginia 
Wayne Dennis and Marsena G Dennis! 


The custom of placing the infant in a device which lestiains his 
movements occuis in many paits of the woild. A study of the effects 
of such restriction of movement should have considerable importance 
for an understanding of the factois which contiol the motor develop¬ 
ment of the young child. 

The present paper reports such a study among the Hopi Indians 
of Arizona. Fortunately among the Hopi it is possible to find the 
conditions winch are necessary to an investigation of the effects of 
restraint; namely, ,i group of people winch makes use of cradles; 
and a second group, similar in lace and cultuie to the first group, 
but which docs not place its infants undci the same lestriction 

A Cradlino Customs of the Hopi 

Of the picscnt-day Hopi villages, all make use of cradle boards, 
except the towns of New Oiaibi and of Upper Moencopi. The 
latter two villages have become Americanized to the extent of giving 
up the use of the ciadle. They have also adopted American dress, 
have given up some of their ceremonies, and in general are less con- 
seivativc than aic the other Hopi towns. Nevertheless, their diet, 
their musing customs, and their child icaiing practices apart from 
the use of the cradle board remain virtually unchanged. New Oraibi 
and Upper Moencopi, therefore, furnish a nearly ideal comparison 
group for the purpose of contrasting Hopi infants who have not 
been placed on the ciadle with those who have been subjected to this 
custom. 

Hopi cultuie has been studied extensively. Adequate bibliogra¬ 
phies to the authiopological mateiial may be found in the work of 
Beals (2) and of Muulock (9). However, the Hopi cradling 
practices have not been dcsciibcd in detail by pievious writeis and 

•Received in the Editorial Office on January 13, 1939 
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the following account is taken in the mam from the autlW own 
researches,** 

In former times the Hopi of all villages used a woven ciadle made 
from the small branches of the sumac Sell mall zur Tiilobata, hut at 
the present time this cradle is seldom used except on l'n^t A-Iesa, 
from which only a few of om data aic deuved. Elsewhere the 
woven ctadlc, which icquired considerable labor .md skill lot its 
construction, has been replaced by a heavy bo.nd about one foot 
wide and about two and onc-half feet long. At one eml of the 
boa id is fastened a face- or bead-guard of stiff heavy wire This 
simple device constitutes the cradle on which the infant i\ fiimly 
secured 

In order to place the infant on the boaid, the child, naked or 
wearing a shut or diapci, is put on a cotton blanket which lies on the 
board The infant’s arms aic extended by his sides and the light 
side of the blanket is pulled tight over the light arm and is put 
between the left arm and the left side and tucked under the infant's 
body. The left side of the blanket is then pulled fiimly ovei the 
left arm and tucked undci the right side of the child. The part 
of the blanket which extends beyond the feet is folded back under 
the infant’s legs and buttocks. The infant, thus wi.ippcd, is tied to 
the board by strips of cloth which encode the bahv and the bo.nd. 
The \vi apping includes the legs which arc thus fastened so that they 
can be flexed only to a slight degree, The infant is so fiimly 
wiapped and tied that he cannot turn his body and cannot i el ease Ins 
hands from the bindings Only the head which rests on n small 
pillow or pad of folded cloth is relatively fice to move. A piece tif 
thin cloth is placed ovei the face guard in ordei to d.liken the f.ue 
of the child and to exclude the flies. The ciadle, with the infant 
upon it, lies upon the floor or upon a bed. It is never placed verti¬ 
cally, and is seldom canjcd about 

The infant is thus bound to the boaid on the firsL day of life 
and for the fust three months lie spends nearly all of Ins Imuis 
m this position Although he is taken off one or moie times <l,ul\, 
either foi bathing or toi replacing soiled cloths, these npci.itiims 
do not consume nvnnv minutes and be is returned m the boaid 
when they are completed. The infant muses while tied in the 

p **See especially The I/op, Child New Yoik. \). Appleum fumiv), mo. 
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board, the cradle with the child attached being held to the mother’s 
Ineast He sleeps oil the boaid at night as well as by day. 

It will be seen that the ctadle deprives the infant of neatly all 
ficedom of movement dining the early months. These months, of 
course, aic laigely devoted to sleep, but nevertheless the importance 
of “landom movements” winch occur dining this pciiod has been 
stressed by many writers. 

After the eaily months the ciadlc board continues to be used m 
the same general niannci as foimcily, but the numbei of houis pei 
day spent upon the boaid gradually decreases In the later months 
the dcgiee of ficedom of the infant vanes fiom mother to mothei 
and from child to child. The infant may be pcimitted daily to 
spend some time unhampcicd upon the flooi. Moie commonly lie 
is held m arms 01 on the lap foi n while cadi day. The amount of 
time spent oft of the cradle giadually increases However, night 
sleep and daytime naps continue to be taken while he is tied to 
the boaid, and on awaking the infant is left upon the boaid until 
he becomes lestive. 

The time at which the ciadlc is discarded vanes gicatly Nearly 
all of those mothcis who use it employ it foi at least six months 
Some mothcis use it for moie than a year. In the case of 14 of our 
subjects, wc inquiicd concerning the duiation of ciadlc boaid usage 
With these cases the avciagc duiation of ciadling was 9 months, 
with a range of fiom 4 to 14 months. 

In the two piogiessivc villages the inajonty of mothers use no 
restraining devices at all. The infant is dressed in shut and diaper 
and covcied loosely by a blanket, with his hands free. He is placed 
in a basket oi bassinet oi child's bed with no moie restraint than 
accompanies such a position among white American children. 

The picscnt tcpoit deals only with the age at which the infants 
of the two groups begin to walk, although data concerning the 
onset of ofchci motoi performances would be desirable Information 
concerning the onset of walking was obtained from mothers’ leports. 
Whcthei oi not the ciadlc boaid had been used was also detei- 

mincd m each case The data weie gatheied m the summers of 

1937 and 1938 The fact that we lived foi two summcis among 

Hopi gives us much mote confidence in the data than wc would 

have it wc had obtained om matcuai from mothcis whom we did 
not know personally. 
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B. Method of Gathering Data 

In the gathering of the data for any pueblo we wcie accom¬ 
panied by a young woman who was a native of the village* As n 
rule the interviews were conducted in English, but in some canes 
the Hopi language was used and out guide served as an mtiMpieter. 

Where It was possible, we saw nil of the children of n village 
who were between two and six years of age. Chihlicn who 
were under two years of age are not included in the tabulations, 
as many children less than two years of age cannot walk and, hence, 
records of walking for this group would be necessarily incomplete. 
Only a few children ovei six years of age wci e included because wc 
felt that the mother’s memoiy would be less icliablc if it covered 
a period of that length. In all, we secured data on 63 children 
who had used the board and on 42 children who had not used it. 


C. Reliability of Data 


Among the Hopi, the Gregorian calendar is almost universally 
used, the birthdays of the children aic known, and an accurate 
knowledge of walking ages seems to prevail. When asked at what 
age a given child began to walk, the pueblo moihci, aftci a few 
moments, gave a reply such as, “A year and otic month and a few 
days” or ''Two days before the first birthday /' or something equally 
circumstantial. While we have no check on this point, vve aic of 
the opinion that the mothers who were interviewed gave informa¬ 
tion as accurate as that obtained from white mothers. 1 

One indication of the relative accuracy of the data lies in the 
fact that there is no unusual grouping of cases in any one month, 
as shown in Table 1 The cases at one year and at 18 months 
exceed those of the adjacent months, but scaiccly more so tli.tn 
do the repoits of white mothers (12). 

In questioning the mothers, we asked how old the child was 
when he first began to walk by himself. If further definition was 
necessary, we asked when the first steps alone wcic taken. By 


^his is not true of the Navnho At the present time only a few Nnvalio 
understand and make use of our calendar. We gathered ihe walking ngen 
f,?J S N*r, a i° cl,,ldren j these, 43 of the repoiia were in terms of 
one year, a year and a half, or (wo yem'J." In other words, only 12 
n 55 were reported in terms of months Wc Imve not thought it ndv isnl.le 

here preaented C ^ Howcver ' n « rcc rou^lily with the ninterial 
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TABLE 1 


Age at Onset or Wai-jcinc 


Age in months 

Hopi 

using board 

Hopi not 
using boaid 

T evva 

24-24 9 

2 

2 

1 

23-23.9 

1 

0 

0 

22-22.9 

0 

0 

l 

21-21 9 

0 

0 

0 

20-20 9 

1 

0 

0 

19-19 9 

4 

0 

2 

18-18 9 

7 

6 

5 

17-17 9 

0 

0 

1 

16-16 9 

3 

4 

1 

15-15 9 

3 

6 

1 

14-14.9 

15 

6 

10 

13-13 9 

6 

8 

3 

12-12 9 

10 

6 

14 

11-119 

9 

2 

5 

10-10 9 

2 

I 

0 

9- 9 9 

0 

1 

2 

Total eases 

63 

42 

46 

Average 14.9S 

Average excluding 

15.05 

14 45 

cases beyond 

21.0 months 

14 53 

14.57 

14 05 

Standard 

deviation 

2.62 

2 24 

2.60 


examining a numbci of pueblo infants who wcie just “beginning 
to walk” we were able to determine that the phrase "beginning to 
walk" or its Indian equivalent means taking one or more steps 
alone which is the criterion that has been used by most investigators. 
This peifoimancc is a point of inteiest to Hopi parents and is 
noticed and rcmcmbeicd by them. There was no indication that 
the phiasc differed in meaning for the two classes of mothers. 

Our subjects wcie appioximately evenly divided as to sex 

D. Presentation of Data 

Smith et al. (12) have held that children who begin to walk at 
an age greater than 21.0 months seem to make a separate gioup 
statistically and that all or ncaily all such cases may be instances 
of ictardation due to malnutrition or disease. Wc have computed 
avciages for our data by two methods, one excluding and one includ¬ 
ing the most letaidcd cases among oui subjects. The diffeicnce 
between these averages is approximately .5 of a month. Since we 
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wished to compare oui material with that of Smith et ril, our sigmas 
were computed with the ictardecl cases excluded, as ivns» done l»v the 
authors just mentioned. 

Table 1 presents the distribution of the ages of walking; lcumli'tl 
by us, together with the averages and standard deviations. 

It will be seen that the infants who used Hie ti.wllc hoard and 
those who did not use it diffci in average age of onset of walking 
by only seven-hundredths of a month if we include all cases (the 
averages being icspectivelv 14 98 months and 1 *5.0*> months), and 
by only foui-luindicdths of a month if we exclude the cases bovond 
21.0 months. This means a diffeicnce between the averages of from 
one to two days. The average age at walking of those who used 
the ciadlc boaid, m both compaiisous, is slightly lev, than those 
who did not Since the differences aic quite insignificant, there is 
no evidence of an effect of the ciadlc hoaul upon walking Also, 
included in Table 1 are the walking ages of 46 childicn fiom tile 
Tewa villages of Santa Clara, San Ildcfonsn, and San Juan 'These 
data were gathcicd in the same manner as the data coiiieinmg ilir 
Hopi It will be seen that the aveiage age of walking among the 
Tewa children is not significantly different from that of the Ilnpi 
groups 

We have shown in a previous communication th.it the Tewa use 
a cradle only foi daytime naps, a piactico which is into mediate 
to the customs of our two Hopi gioups, The lack of u significant 
difference between the Tewa children and eithci of the Ilnpi gtnups 
confirms the previous finding that cradling customs do not influence 
the age of walking, At the same time, the close agicement between 
the data of the Hopi and the Tewa groups—who differ coti>Uil<’i.il>lv 
m language and culture—tends to show the ichabihty of our method. 

We feel that the results of this study are in accord with u-cent 
experimental studies on the lclation of turning to niatuiatinn. In 
general the experimental studies show that additional tinining m 
practice above a ceitain minimum has vciy little effect upon infant 
behavior The Hopi infants, while icstiaincd during many limns 
of the day, arc not totally reclamed and app.uentlv tilt* activity 
which is permitted is sufficient to provide the ncccss.uv oppoi tnjiitiev 
for niotoi learning. We sec no conu.ulu.tion in the fact that the 
Hopi infants me not affected by the ciadling practices, while two 
infants which the piesent writers subjected to lestiiituin of pi.ic- 
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tice (4) did show letaidation in a few responses, In regaid to a 
few responses our cxpcnmcntal subjects weie entirely withheld fiom 
practice, whereas the Hopi infant who is kept on a cradle boaid is 
ncveithclcss fiec to act as he pleases sevcial houis per day during 
the second half of the first yeai. It will be iccalled that our 
experimental subjects, when given an oppoitunity, established the 
missing items in then lcpcitoiic with much less than the usual 
amount of piacticc 

It is om view that unhampeiccl and healthy infants exhibit 
motility far in excess of the activity which at any stage of maturation 
leads to the establishment of the lcsponscs chatactciistic of that 
stage Just as it has been found that natuie is piodigal in that she 
has supplied the individual with moie kidney tissue and moie lung 
tissue than is oidinaiily needed for noimal functioning, so appaiently 
has she been piodigal in eliciting m the infant moie activity than 
is needed m the formation of new responses. Tliat is why addi¬ 
tional practice has little oi no effect upon the infant, and it is 
likewise the lenson wliv a considerable dcgicc of icstiaint has 
no influence upon the bchavioial repci tone We do believe, how¬ 
ever, that if activity weve lcduccd below a certain minimum, bc- 
havioial development would then be affected. 

No data have been published on the motor development of other 
Indian childien, except for some casual obscivations by Ilidlicka (8). 
However, there is available a considerable body of material on the 
walking ages of childien of othci laces and cultuics, and it may 
be of intciest to compaic the averages of otlicr groups with the 
avciages of oui Indian subjects. 

Tabic 2 presents the Indian avciages in comparison with the 
lcsults of othci studies which have used the method of mothers’ ic- 
pmts Since Smith et al subjected several sets of data to a treat¬ 
ment uniform with ours, oui citations in several instances aie to 
the data as piescnted by Smith and hei co-authois rathei than to the 
original data. 

It will be seen that the Hopi avciage is one month gicntcr than 
tlie slowest of the compaiison gioups. This diftciencc is statisticallv 
icliablc and the otlici diffcienccs of course yield veiy high reliabilities. 
In comparison with the most advanced gioups of white subjects, the 
IIopi children aic piactically two months letardcd. While the 
diffcienccs in ccnlial tendency aie marked, it should be noted that 
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TABLE 2 


AVER ACE AtlE OF WAfRWO AMONG VARIOUS GROUPS 51 


Race 

Location 

Average 

White 

Seattle 

12,77 

White 

California 

12 94 

White 

United States 

12.97 

White 

California 

13,20 

White 

Various 

13,21 

Various 

Hawaii 

13 25 

White 

California 

13 29 

White 

Iowa 

13 47 

White 

New York 

13 55 

Hopi Indiana 

Arizona 

14 55 

Tewa Indiana 

Now Mexico 

14 05 



No, of 


Sigma 

S'-i 

In' esi igator 

2,23 

831 

S Smith (13) 

2.22 

556 

Tcririntn ft «i /. ( 12 ) 

2,35 

217 

Hrdlicku (3) 

1.95 

61 

ttaylcy (1) 

1.58 

25 

Huigrapliici (6) 

2.27 

721 

Smith, el ill (12) 

2,20 

252 

Pyles, ci al (10) 

1.96 

108 

Smith, rt al, (12) 

1.55 

49 

Mend (12) 

2.51 

100 


2.60 

44 



*It may be objected that, if our table included Shirley’s datfl, then the 
Indian average would not seem unusual, for the average ngc of walking 
of Shirley’s subjects was 14 8 months. Her data are not listed with the 
others because they were gathered by a different method. In the course of 
periodic visits to the home, Shirley recorded whether or not she saw the 
child walk alone A child might have taken a few stcpi lomclimc curlier, 
but unless this recurred duting the examiner’s visit he was not said to 
be walking, This definition of walking is different fiom the criterion here 
employed, and averages based on Shirley's method nic ncccB'mrily greater 
than averages derived from mothers’ reports of the first steps. The incUl' 
sion of both types of data in (jne table would lend to confusion and 
misunderstanding 


the ranges of all groups arc nearly identical, and the variability 
relative to the mean is quite large in all studies. 

At the present time we have no information which leads to tin 
understanding of the retardation of the Indian children. Several pos¬ 
sible explanations suggest themselves. In the first place, the difference 
may be due to a constant overestimation of walking ngc*, by the 
Indian mothers, or of underestimation by the women of the other 
groups, In our opinion, the differences arc too great to be explained 
in this manner, although it must be admitted that the crroi of 
estimation of the Indian women is not known. Pyles et (ij. found 
that white American mothers, reporting on age of walking when 
the children were 21 months of age, underestimated the age of 
walking as determined by direct observation by only four-tenths of 
a month, whereas the difference between groups is sometimes ni 
great as two months. 

The likelihood that the groups made use of different criteria of 
“walking” is naturally suggested. Wc have already described the 



WAYNE DENNIS AND MARSBNA G. DENNIS 


85 


mcasmes which we employed to obtain a ciiterion which, wc feel, 
is computable with that used in other studies. It is oui opinion that 
Table 2 lefcis to leal differences and not to differences in esti¬ 
mates and in critena 

Had we not found the ciadle board to be without effect, it would 
have been natuial to turn to it as a plausible explanation of the 
diffcienccs. But the present evidence shows that we must turn 
to other causes. 

One of these may be the altitude at which these Indians live, which 
is between 6,000 and 7,000 feet above sea level. Another environ¬ 
mental possibility of explanation would be a dietaiy one, as the 
diet of the pueblo child differs maikedly fiom that of the American 
child But such speculation is fruitless without further lescarch. 

However, our picsent data force us to point out the dubious 
conectncss of the suggestion made by Smith and her associates (12) 
that age of walking is greatly influenced bv the amount of sunshine 
and by the average annual temperature. These investigators point 
out that walking is earlier in Hawaii than in California, and earlier 
in California than in Iowa and New York, and they note that 
these regions differ in the same manner in respect to mean annual 
tcmpcvatuic and hours of sunshine. Yet the pueblo children are 
the latest walkers thus far reported, in spite of the cloudlessness and 
the comparative warmth of the Southwest, a fact which would seem 
to negate wliatcvci evidence other data may have contnbutcd to 
the theory of climatic influences on the onset of walking. 

E Summary 

Hopi childien who aie subjected to considerable restraint of move¬ 
ment by being bound to a cradle board foi most of the day duiing 
a large pait of the fust year of life are no slower in beginning to 
walk than are the children of more acculturated Hopi motheis who 
have given up the use of the ciadle board. The infants who are 
placed on the cradle boaid do nevertheless have some oppoi tunities 
to practice coordinations which may lead to walking. Restraint of 
the infant is most maikcd in the caily months, and ficcdom of 
movement is gieatcst m the months just preceding the onset of 
walking. 

Tile lack of influence of ciadling upon the onset of walking is 
intcipicted as showing that the activity of the unhampeied child is 
greatly in excess of the activity requiied to develop the characteristic 
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infantile responses. Movement can be markedly lest mined without 
influence upon walking, and piobabiy without influence upon other 
responses It is not held, howcvci, that all movement or all prac¬ 
tice could be dispensed with without effect upon hvhavioi.il 
development 

Hopi infants, those who aie unhtunpcied as well .is those who 
are Testinincd. begin to walk at an nvcujsc ape which is fom to 
eight weeks beyond the average age for this pcrfnimnnu* m .my 
groups pieviously leportcd. The cause of this retardation of the 
Hopi children was not asceitaincd in the present study. 
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WAKING SUGGESTIBILITY IN CHILDREN: GENERAL 
OR SPECIFIC?* 

Division of LducaUanal Refcicucc, Purdue Untvet sity 


II II. RfmmiiRs, Mahui.le Cuiler, and Patricia Jones 1 


A Problem 

In an cailici papci Aveling anti Haigreaves (1) lcpoited on the 
icsults of ndministcnng a numbei of tests of "suggestibility" to a 
population of elemental y scliool childlen of avciagc age 12. In 
their papei they state. "Such evidence as is foithcoming seems to 
point to a factoi of gcneial suggestibility, rathci than to specific 
suggestibilities, as pieviously believed" (p. 53), and again, "There 
is evidence which points to a gcncinl gioup factoi of suggestibility" 
(p ; 75) 

To test this hypothesis m terms of two of the tests used was one 
put pose of the e\pciiment hcic described A fuithci puiposc origi¬ 
nated in then treatment of lehabihtv of the measurements, which 
seems open to lalhci xenous ciiticism The two tests in question 
rvcie foi tlic acceptance on the pait of the subjects of suggestions of 
hand ligidity and hand levitation. The instinotions to the subjects 
quoted in tlic next section of the picscnt pnpci will make cleai the 
natuic of the tests. 

'Phe concept of icliability is used by Avcling and Haigreaves in 
rathei widely vaivuig senses as witness the following quotations 

As it [lUt: test of hand rigidity] was pcifouncd only once 
with each suhjoit, theie was no possibility of obtaining a 
reliability (ncflicieul (pp 55-56) 

T'hc reliability of the two divisions was foi the boys, 
r = fit, for llic gills, r — 99 (p 58). 

'the test was given twite, once for each baud, and tlic 


•Received nr rhe I'ditim.il Office on Fchiuary 8, 1939 
1 Hes]»onsiVidn> fin ibis simlv is divided as follows Reminds planned tbc 
ecpeiimeiil, lii.uli the lUiess.uv auangemeiUs, planned the stiuisuc.il analy¬ 
sis, and p 11 [mi i l (I tlic piipt'i here picsinlcd. Cullei nml Jones did the 
I.ihoi.iloiy vvoik, made the tabulations, ami did a pan of (lie computational 
work 
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reliability right hand vs left band worked out r — 99 

(P «). 

The test was performed twice with each subject, once sitting 
and once standing The reliability between the two was Boys, 
r = .81; girls, r = 93 (p 6+) 

Each and all of these concepts of reliability thus operationally 
defined is objectionable. The score on the test is a numciicaliy de¬ 
fined judgment of the extent to which the subjects accept the sug¬ 
gestion of inability to close the hand (hand rigidity) and the extent 
to which they accept the suggestion that the hand rises of itself fiom 
the table on which it is placed. Since it is the accuracy of these 
judgments on the part of an expenmenter which constitutes the 
reliability of the tests, a more defensible opeiational definition would 
seem to be the extent to which two experimenters judging the 
lesponscs independently of each other agree in their judgments. 
It is in this sense that the term reliability is employed in the piescnt 
study. 

B. Subjects and Experimental Procedure 

The subjects were 118 school cluldicn in Giadcs 5 to 7 of whom 
56 were boys and 62 girls. 2 The children were brought into the 
laboratory one at a time and wcie given the same instructions in the 
case of each test as given by Aveling and Hargreaves. For the hand 
levitation test these were as follows: 

“Place your hand on the table, so,” (Subject, facing experi¬ 
menter, placed Ins right hand, palm down, upon the table.) 

“I am going to lay my hand lightly on top of yours and I 
want you to pay very special attention to the feelings you get 
from your hand. You need not tell me anything about them 
unless I ask you, I just want you to get the feel of them.” 

The experimenter then laid Jus band firmly, but lightly upon 
that of the subject, so that the tips of his fingers rested upon its 
hack near the wrist. He continued the instruction: "You will 
feel your hand growing lighter, as if it was losing weight, 
and not resting on the table. It gets lighter still now, ns if it 
had no weight at all. Do you feel it?” If the subject answered, 

“No,” the i nstmetum was continued in the same sense; if, 

Tt Is a pleasure to acknowledge the co8pe ration of Mr. F. A Burt sfi old 
Superintendent of Schools, West Lafayette, Indiana, in providing n labora¬ 
tory for the experiment and in making the children available for the study 
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"Yes,” the experimenter almost imperceptibly raised his hand, 
lelaiing the very slight pressure and tit the same lime saying 
“Good I it is quite light now. It has no weight nt all It is 
leaving the table altogethei—coming right off of it and rising 
in the nir," 

During the hand tigidi/y lest the subject is seated opposite the 
experimenter and given the following instructions' "Hold out 
your hand—so, like mine, and fix your e>’C9 on my hand What¬ 
ever I say, do not lake your eyes off my hand But, while 
looking nt my hand all the time, I want you to pny special 
attention to the feelings you get in your own Do you under¬ 
stand? You nrc to look at my hand nil the time Don’t look 
at join own or at me; but pay attention to the feel of your 
own hand.” D ruing this general instruction the e\pc rim enter 
hchl out his hand, palm uppermost, easily and loosely, with 
the fingers very slightly flexed, in a position some four inches 
above his right knee, so that the subject could easily fixate it. 

The Irish uclioit then continued . "You will piobnbly feel a 
slight tingling, or lightening or stiffening in yom fingers. I 
wnnt you to tell me at once when you feel this” The moment 
any such feeling was reported the slop watch was started ; and 
the c\pei unenier at the same time deliberately straightening 
out his fingers and vciy slowly making his hand stiff and rigid, 
continued: “NowI You will find that tingling and stiffening 
increase, so that your hand becomes quite stiff; so that you enn’t 
bend your lingers at nil; or close yom hand Do you feel it? 

It's getting stiffer now—quite stiff nnd ngicl. Now you can’t 
move your fingers. You can't close your hand. You can’t 
close it nt oil. Try I” 

The two experimenters each tested half the children in double 
fatigue order, i.e , according to the schema: 

U a perimenter Subjects 

1 1 nnd 2, S and 6, 9 and 10, etc 

2 3 nnd 4-, 7 and 8, 11 nnd 12, etc 

A few children wcic first tested to familiarize the experimenters 
thoroughly with the procedure. These were not included in the data. 

C. Results and Discussion 

The majoi pi obi cm, i c., the psychological uniqueness or gen¬ 
erality of suggestibility as measured by the two tests in question 
is answered quite unequivocally The corielations given below 
(Table 1) provide the necessary data. 
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TABLE 1 

INTERCORRCLATION AND RCUABIIITIES 0* HAND RIGIDITY AND IIAND INVITATION 

Tests 


Hand rigidity vs levitation 
Reliability, ngidity, Cutler vs Jones 
Reliability levitation, Cutlei vs Jones 




Corrected for 

r 

AT 

attenuation 

\n±. o+7 

118 

.5l6± 046 

9+7 ± 006 

118 


.9++± 007 

118 



It is apparent that, while there is some cleg ire of psychological 
concomitance of the two variables, their uniqueness or specificity 
is greatex than their oveilnp. Suggestibility of children so far as 
these data go, is not a gcneial tiait, but in large part specific to the 
situation 

Data were obtained beating upon a numbci of suhsidi.uy prob¬ 
lems The first of these concerns sex diffcicnccs in the cxptfi imcntnl 
subjects. Table 2 shows the results 


TABLE 2 

Average Sex Differences in Suggestibility 

„ _ , _ C'hnrices m 

DilT of Dig 100 of n 




N 

Mean 

SD 

PE SI 

means 


tine Jiff 

Hand 

Boys 

56 

8 43 

+.1+ 

0 37 

0 37± V9 

0,76 

69 

rigidity 

Girls- 

62 

8 06 

3 73 

0.32 

Hand 

levitation 

Boys 

Girls 

56 

62 

4 32 

5 18 

235 

2 57 

021 

0 22 

0 36± 30 

2,87 

97 


Tlieie is here no clear evidence of a sex difference, although the 
tesuhs for hand levitation approach fauly closely the cutciion of 
a statistically significant difference The cxpci imenters, hefoie the 
data were analyzed, lepoitcd a subjective impiession that hoys 
seemed on the whole more suggestible than girls The losiilts give 
some slight warrant for this impression. Since the cxpeiimcntcis 
were both women and since Avelmg am! Haxgieaves (p, 58) im¬ 
ported gills considerably more suggestible than boys, theie is ground 
for the hypothesis that the sex of the expci imcntei may be a sig¬ 
nificant variable in the test situation. 

Another problem which presented itself was the diftcicmi.il influ¬ 
ence of the two cxpciimentcis on the test results. The analysis of 
this influence is summarized in Table 3. 
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TABLE 3 

AvfraI'E Dihlrknci'S in SUGi.EarminrY i or tiil Two Experimenters 




N 

Mean 

SD 


Diff. of 

means 

PE dlff 

Chances in 
100 of a 
true diff. 

Hand 

rigidity 

Jones 

Cutler 

62 

56 

8 73 

7 71 

3.93 

3 91 

0 34 
0.35 

1 02± +9 

2 08 

91 

Hand 

levitation 

Jones 

Cntlci 

62 

56 

5 53 

3 95 

2 50 

2 23 

0.21 

0 20 

1 58±.29 

5.45 

100 


It is obvious fiom these icsults that the child ten's i espouses 
varied on the aveiage with the expeiivnenter. While the aveiage 
difteiencc foi the hand ligidity test is not completely reliable from 
a statistical standpoint, it is fanlv large, and the aveiage differences 
foi both tests are m the same dilection. Moie or less subtle differ¬ 
ences in personal appearance, voice, etc, of the experimenter will 
evidently influence the responses of the subjects m a systematic 
fashion. 

When the collection of the experimental data was neatly finished, 
the experimcntcis icpoilcd that in their judgment they obtained 
mote positive Jesuits as the cxpciiment piogrcssed, possibly as a 
result of gieater piacticc and familiarity of the experimenters with 
the technique of ndiumislcting the tests, possibly also because of the 
“mental set” of the chtldicn who learned fiom children pieviously 
tesLcd something about the nature of the tests. These two possible 
factors could not be separately evaluated fiom the data, but that 
one oi both opcialed is fan lv clcai fiom Table 4, in which the fust 


TABLE + 

Comparison oi First Ham wmi Last IIait or Ciiiidren Tested 


First 

Hand half 

ligiditv Second 


I* II si 

Hand half 

hvit.ition Setond 


N 

Mean 

SD 

PE* 

Diff of 

means 

PE diff 

Chances in 
100 of a 
tiue diff 

59 

8 V2 

3 44 

0 30 

0 81 ± 4S 

0 SI 

71 

59 

8 03 

1 38 

0 38 




59 

5 54 

2 39 

0 21 

1 5 4± .3 0 

5 13 

100 
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half of the pupils tested aie compared with the last half. Although 
one of the differences is not completely reliable, both differences are 
in favoi of the last half To isolate the two factors it would be 
necessary to obtain subjects who could not communicate with 
each other during the progress of the expcij'ment. 

One other factor, overlapping the two just mentioned, was intro¬ 
duced during the experiment. The experimenters observed that in 
the levitation test the subject's hand when placed flat on the polished 
surface of the desk tended to perspire and stick to the desk. Ac¬ 
cordingly a pillow on the expenmenter’s lap was used for a pait of 
the experiment. That this change measuiably increased the scores 
may be seen from Table 5. Even though the samplings are small 


TABLE S 

Comparison of Average Scores in Hand Levitation tor Two Types of 

Surfaces 







Diff, of 

Diff. 







100 of a 


A r 

Mean 

SD 


means 

PE di(f 

true drff 

Without pillow 

18 

4.72 

2.33 

0 20 

1 04±,28 

3.71 

09 

With pillow 

41 

3,68 

232 

0.20 


and the errois of sampling therefore correspondingly large, the mean 
difference is practically completely reliable. In absolute amount of 
score values it is approximately one half the standaid deviation of 
the 'haw” scores 


D. Summary and Conclusions 

A group of 56 boys and 62 girls of average age 12 in Grades 5 
to 7 were tested for waking suggestibility in terms of a test of 
suggested hand rigidity and suggested hand levitation to determine 
the psychological concomitance and uniqueness of the functions in 
question and to determine the reliability of the measurements accord¬ 
ing to a more defensible operational criterion than that used in an 
earlier, study by Aveling and Hargreaves. The data support the 
following conclusions. 

1. The functions measured by the two tests are more unique and 
Independent than concomitant (estimated true ; =516 dr 046), 

2. Waking suggestibility as defined by these two tests is a func¬ 
tion of a number of factors among which piobably arc the sex of 





II. II. RUMMERS, M. CUTLER, AND P. JONES 


93 


the expcnmcntci, sex of the subject, "personality” characteristics of 
the expci imentcr, the physical conditions of the laboratory situation, 
social stimulation of the subjects, and the like, 

3. The function measured by the two tests were measured with 
a high degree of reliability, yielding reliability coefficients under the 
experimental conditions described of the order of .95. 
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GENITAL AND SPHINCTER BEHAVIOR OE THE MALE 

INFANT* 

Clime of Child Development, Yale University 


H M. Halverson 


A. Introduction* The Problem 

The frequent occurrence of penial tumescence (T) m male infants 
in hampeung situations at feeding time (13) laiscs several inter¬ 
esting questions Two of these questions me. With what fiequency 
does T occur in the normal daily life of infants ? Do othei foims 
of hampering pioctuce this phenomenon? Although the fact that 
T occurs eaily in life is well established (1, 3, 6, 9, 13, 20), there 
is no definite infoimation concerning cithei the fiequency of its 
occui i cnee oi the conditions which produce it. It is possible that 
in attempting to answei the fust of these questions, infoimation 
may be obtained concerning the conditions which cause T. 

B, Procedure and Manner of Recording 

The purpose of the picsent study was not only to obseive and 
rcgistei in order every instance of T which occuricd during the 
daily life of male infants, but as far as possible to keep a continuous 
record of the principal forms of physical and emotional behnvioi 
exhibited by the infants. To this end, the names of the infants 
in cub order were listed in the left hand column of specially piepared 
charts (sec Flguie 1) and the behavior of each infant in the oidei 
in which it occuricd was lecoided opposite his name fiom left to 
light Vertical time lines m 5-minutc intervals enabled the inves¬ 
tigator to keep a fanly accmate account of the concurient behavior 
of the infants. 

The study was conducted on nine male infants occupying cubs in 
a single laigc loom The infants, completely undressed, lay on their 
backs 1 with diapers spread out smoothly beneath their buttocks and 

•Accepted for publication by Arnold Gcscll of the Ethtoiial Board, and 
received in the Editorial Ofhcc on Fcbiuary 9, 1939. 

*No attempt was made to maintain the supine posture Two of the infants, 
C and Ml, U9iinlly slept on their left sides None of them lolled completely 
ovci 
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FIGURE 1 

Method or Recording Behavior 

Behavior shown above occurred on eighth tiny between II 00 am 

12‘40 PM 


legs. The cribs were arranged in a scmiciiculai jow with then 
feet toward the investigatoi who stood at a distance of about eight 
feet from the middle cub so that he could easily observe the move¬ 
ments of the infants. Three assistants who attended the in hints 
aided the investigator in collecting the data which included Llic 
following items: angry, arching, asleep, awake, crying, fretting, 
giaspmg penis or scrotum, kicking, raising the legs, mouthing, play¬ 
ing, thumb sucking, quiet, restless, feeding, sleepy, moving slowly, 
soiling, stretching, threshing twisting, voiding, tumescence and 
dctumescence (D). D is used to signify the pioccss of subsidence 
of turgidity in the penis. All of these items weie conveniently 
abbreviated toi pm poses of tabulation 2 


ft °f s y!" bols , °" set of tumescence (T) is indicated by an up- 

froi 9 £ e , faas e h “e. denimeseenee ( D) by a downstrnkc (\), and 
down troke ° f V hor,zo,lla| distance between the upstioke and the 


A Arches back 
AN Angry 
AS Asleep 
AW Awake 
C Cries 

l>' F l ets 

G Grasps penis or sciotuin 
K Kicks 
AT Moves about 


p 

Sucks (tniinf) 

Q 

Quiet 

R 

Iiosllcss 

SL 

Slow iimveineuis of a 
and legs 

SO 

Soils 

ST 

Siretches 

Sy 

Sleepy 

V 

Penial yibmtum 

IP 

Voids 
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Detuincsccncc ( D ) and T wcte lccoided as follows Absence of 
T was indicated by a line superposed on the horizontal base line 
foi each infant (sec Figuic f). When T began a line was diawn 
upwaid from the base to show the time (indicated by a clock on 
the wall in fiont of the investigator) of the onset of the phenomenon 
When tuigcscencc had attained its maximum, the line was continued 
parallel to the base until D set in, when the line was drawn down- 
waid towaid the base Thus a fairly accuiate recoid of the duiation 
of each T and the time at which it occulted was obtained Increases 
and dccieases in turgcscence weie indicated in similai mannei. 

The investigation covcicd 10 days, fiom July 6 to July 16, 1937 
Obscivations began at 8 30 in the morning and on eight days con¬ 
tinued tluoughout the day until 5 o’clock in the afternoon The 
presence of visitois on the fifth day and a diop in tcmpeiature on 
the ninth day teiminated the obscivations foi these two davs at 
3 o’clock. Feeding times thioughout day and night weie 9, 1, 
and 5 o'clock. In addition, some form of fiuit juice was given at 
3 o’clock in the afternoon 


1 The Subjects 

The subjects foi the study weie a noil-selected gioup of white in¬ 
fants of mixed lacial stock in the baby hospital at the State Faun 
foi Women at Niantic, Connecticut. 3 They weie of diffcung 
weights and body lengths. Only one infant, B, was undeinourished 
All of the infants weie circumcised. They vaned in age fiom 3 to 
20 weeks. 

C. Results 4 

1 Is!umbei of T’s and Then Distubuiion 

The total nuinbci of T’s obseived dining the 10-day pcuod was 
1,663 (Table 1) Sometimes they occuned singly foi the individual; 
moie frequently, however, two or moie T’s followed one anothei 
in close succession to form a senes. For this reason it seemed 
advisable not to lcg.ud all T’s as isolated items of behavioi, but to 

The wilier is parliculaily indebted to Miss Elizabeth Mungei, Super¬ 
intendent, Miss Elsie Sheaici, Assistant Supeimtendent, and Miss Edna 
Wlight, Supeivismg Niusc, foi their coopeiation in conducting the stutlj', 

The lcsults aic summaii/ed in eleven tables, lepioduccd in the text An 
additional table which details the quantitative data foi each individual 
infant can he supplied by the vvutci on lequest 



TABLE 1 

Number of T's, of Series* of Fs, of Isolated Ts; Median Number of T s, and the Range of the Number, of V s per. Daa Over 

the 10-Dat Period 
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group them in accordance with theii occurrence in the individuals. 
When, therefore, after a careful study of the situation, the interval 
between successive T’s was less than 10 minutes, they were aibitiaiily 
designated as a series In passing it was noted that the tuigidity 
of the congested organ frequently diminished and incieased several 
times duiing a single T. At other times vibratoiy movements {V~) 
of the oigan occurred which had no connection with the respiratory 
rate. In ordei that all T’s might be included in the total number 
of series of T’s, each isolated T was regarded as a series. Hence, 
of the 636 senes of T listed in Table 1, 301 were instances of iso¬ 
lated T’s The lemaining senes consisted of 2 to 20 T’s. When 
several T’s constituted a series, they frequently appeared and dis- 
appealed in fanly rapid succession. When only one T occuired in 
a series, it sometimes Listed for many minutes. In fact, in two 
such cases (B and M) the duiation of T was 65 and 66 minutes 
respectively. 

The number of T’s and senes of T’s for the individual infants 
vaned considciably. 5 In general, the younger infants experienced 
more T’s than did the older ones, Foi example, D had only 52 T’s 
in 31 seiics, while W had 375 T’s in 105 series, Theie was no 
evidence of T by B on the second day or by D on the first two days. 
The number of T’s per day for each individual and for all infants 
also vaned gieatly, as Table 1 shows. The smallest number of T’s 
was obseived for Dj C, and M, the greatest pumbei foi W and A 
Of the total number of T’s pei individual, M had the greatest num¬ 
ber of isolated T’s, W and A, the least number. 

Figuie 2 gives the distnbution of T’s throughout the day for the 
cntiie peiiod of obseivation. It has already been noted that observa¬ 
tions ceased at 3 o'clock on two days. Of the total of 636 series of 
T’s, 371 occuired during the morning peiiod of 4 x /i houis and 265 
dunng the afternoon period of four houis Elimination of the two 
incomplete days leaves the count at 278 series foi the morning and 
234 foi the afternoon. If the nine seiies in the half horn preceding 
the morning feeding aie omitted, compaiable lecoids of the number 
of seiies foi the morning and afternoon sessions show 269 for the 
foimci and 234 foi the lattei period 


f 'Indmdunl diffeicnccs weie maiked The records show that B and M 
usually had few T’s per series, but they weie of long duiation, while A 
and JV generally txpeuenetd many tinnslcnt T’s pei seiies 
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FIGURE 2 

Distribution of T’s, Voioings, and Soilings from s 30 am to 5 pm Ovpk 
tup io-Day Pbriod 
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93 

10 00-11 00 

111 

2 00-3 00 

77 

11.00-12.00 

92 

3 '00-4 00 

62 

12.00- 1 00 

60 

4:00-5 .00 

33 


Thus, for both morning and afternoon pciiods, T occurled with 
greatei fiequcncy during each of the fiist three liouis after feeding 
than during the fourth hour. In the morning period ihcie was a 
slight rise in the numbu of senes fiom the fust to the second hour, 
followed by a fall during the thiid lioui. In the afternoon thcic 
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was a giadiml dcciease m the liumbci of senes fiom the first hour 
to the fouith houi. In this connection, it is of inteicst to note 
that the distnkution of the senes of T’s thioughout the day coire¬ 
sponds lathei closely with the distubution of micturitions (see 
Figuic 2) 

T occuiled when the infants weic asleep as well as when they 
were awake. In fact, of the 636 senes of T’s obscived, 270 (or 
about 3/7 of all senes) occui ted duiing sleep; while 366 occui icd 
duiing wakefulness On nearly all occasions the presence of the phe¬ 
nomenon dining sleep was attended bv lccuircnt periods of staring oi 
lestlessncss 0 which in 111 instances (or 41 pei cent of the cases) re¬ 
sulted in awakening the infants. The fiequency of awakening with T 
vaned gically among the 9 infants JV, foi example, who experi¬ 
enced 50 senes of T’s dunng sleep, was awakened on 31 occasions. 
On the othci hand, A who expenenced 61 senes of T's timing sleep, 
was awakened only eight times In most instances infants awoke 
with a stait Ficqucntly the staitlc was severe enough to pioduce 
ciying Three of the infants, A, B , and D, expenenced moic T’s 
dunng sleep than dunng wakefulness. 

2 Duration of T 

Although it was not always possible to dcleiminc the exact time 
at which a T began or ended, the pioccduie adopted was to lccord 
T only when its presence was a ceitaintv No attempt was made to 
iccoid the duiation of T in intcivals less than 30 seconds. For 
example, a T lasting 2 minutes 25 seconds was lccorded as of 2.5 
minutes duiation, a T of 2 minutes 10 seconds w'as lecoidcd as of 
2 minutes duiation. A vciy shoit T of any duration less than 30 
seconds was given a latmg of 0 5 minutes, Intcivals scpaisiting the 
T’s of a senes were not subtracted from the durational time of the 
series unless the intcivals weie greater than 45 seconds. 

Tabic 2 summaiizes some of the durational aspects of T foi each 
of the subjects, viz., total duiation of all senes of T's, langc of 
duiation of the individual seiics of T’s throughout the 10-day 


"Sim me; in tins case includes those slight movements vvlucli only momen¬ 
tarily affect the postmc of the infant Restlessness signifies an incicasc in 
general activity and icteis to the gieatci movements, vi/, diawing up 
the legs, twisting, ioiling, etc, which lcsult in changes in postme and 
position 
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period, avciagc duration of these senes, percentage of total time dur¬ 
ing which T was present, and time range of individual T’s The total 
number of seiics of T’s is also given. The total duration of all 
T's for the 10-day period vaned from 143.5 minutes foi D to 
1,084 5 minutes for M. Although W, A, and E experienced moic 
T’s than did M (see Tabic 1), the lattei’s T's were usually of long 
duiation and wcic the cause of considerable annoyance to him On 
seveial occasions they startled him awake and evoked strong crying. 
On other occasions he lcpcatcdly reached for his penis and sciotum 
and giaspcd or clawed them violently. No one who obscived M at 
these times could doubt the source of his irritation Mi was least 
disturbed by T. Although 61 series weie icported, his T's were 
always of short duration and usually pieccdcd mictuiition. 

The duration of T varied gieatly fiom day to day for the indi¬ 
vidual subjects as the langc of duration shows. T was experienced 
every day by seven of the nine infants B, E, M, and W passed 
from one cxticmc to the other with respect to the duiation of T 
sciics, The aveiage duration shows that the longest series of T's 
weie experienced by M and B, the shoitcst by Mi and D. The 
table shows that in M *s case, T was piesent foi about 1/5 of the 
total obscivation time, and in Mi’s case, foi less than 1/33 of the 
time T occupied considciable time also foi IV, E, and B and only 
a small amount of time foi D and C. All subjects at times experi¬ 
enced T for very shoit mtcivals, i.e, 0.5 minute oi less. 

The time elapsing between the onset of successive senes of T’s for 
the 10-day period is shown in Table 3. 7 The median time foi the 

TABLE 3 


1 imi Eiapsino oltwcen Ouspts of Successive Series or T’s 


Subjec Is 

‘l 

1} 

C 

D 

E 

K 

M 

Mi 

IV 

Median 
(min ) 

25 

60 

65 

60 

40 

40 

45 

45 

35 

Range 
(min ) 

10-230 

15-245 

10-235 

10-260 

10-210 

10-210 

10-320 

10-180 

10-180 

No of 
senes 

88 

+5 

32 

24 

84 

65 

65 

51 

95 


individual subjects vaned fiom 25 minutes foi A to 65 minutes for 
G, when all sciies weie taken into account Inasmuch as the time 


7 The days on wlmh li and D cxpencnced no T’s were omitted in this 
instance 
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between the successive series was usually gicatcst at mid-dav, when 
the infant was fed, the omission of the peiiod between the last T 
before this feeding and the fiist T after the feeding usually reduced 
the tune elapsing between senes. In T’s case, the time was 1 educed 
as much as 15 minutes There was no 1 eduction of time foi A or 
W. The range of elapsed time between successive senes shows 
that on occasions only 10 to 15 minutes sepaiatcd the onsets of suc¬ 
cessive series and that on othei occasions this inteiv.il was as much 
ns 180 to 320 minutes for all series of T’s and 90 to 210 minutes 
with the elimination of the noon peiiod. 

3 Bcfiavioi Dining T 

The behavior of the infants during T varied consideiably. Most 
of the infants were greatly disturbed by it on seveinl occasions 
Two of the infants weie definitely emotionally upset on all occa¬ 
sions, whereas two othei s manifested only a high dcgicc of restless¬ 
ness dunng periods of T, The principal types of bchavioi and the 
fiequency of then occuircnce are shown below Two oi more of 
these activities fiequently occuired concuilently. In all such eases 
the outstanding behavior is the one listed, although all weic iccouled. 

Behavior during T Frequency of occurrence 


Quiet (includes stirring) 

91 

Restless 

242 

Sti etching 

72 

Flexing legs stiffly 

P7 

Thumb sucking 

5 

Fietting 

18 

Crying 

ill 


4. Situations in Which T Occins 

Table 4 shows the number of series of T’s the langc of the indi¬ 
vidual medians of numbei of T’s pei series, minimum and maximum 
number of T’s per series, and total numbei of T’s associated with 
micturition, defecation, concurrent micturition and defecation, wait¬ 
ing for the bottle, and non-specific situations. The last categoiy was 
necessary because a great numbei of T’s defied specific classification. 
They occuired in situations which appaiently had no connection with 
eithei of the fiist foui categcncs. They sometimes occuired scvcial 
minutes after voiding and vvcic not followed by soiling 0l furiliei 
voiding of the bladdci They sometimes occuired between vouh'ngs, 
between voiding and soiling, and between soiling and voiding. They 
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TABLE 4 

No oi Srmrs oi T’s, Median No oi T's per Series, Range or tiie No or 
T’s hr brains, and Totai No, oi' T’s, Associaitd with Micturition, 

Dei i cation, Concurrent Micturition and Defecation, 

Waiting ior tiif Bottic, and Non-Specitic Situations 

Concuncnt mic- 

turation and Waiting Non-specific 
Mictiiiilion Defecation defecation for bottle situations 


No, of sei ics 


of 7’s 

Range of the 
individual 
medians of 
the No of 

300 

42 

34 

27 

233 

T’s per series 
Minimum and 
maximum 

No of T’s 

1- 3 

1- 6 

1- 2 

0- 2 

1- 3 

per sciies 

1-17 

1-13 

1-10 

1-20 

1-12 

Total No of T's 

831 

120 

63 

68 

581 


occulted in wakefulness and m sleep, in lestlcssncss and m quiescence, 
duiing ciying and smiling, and duiing stiong and mild bodily activity* 
The mdei of the situations with lespcct to fiequency of the 
occuiiencc of T sciies is mictuiition, non-specific situations, defeca¬ 
tion, mictuiition and defecation, and waiting for bottle Thus, more 
T's were associated with micturition than with any othei situation 
listed in the table. In fact, the fiequency with which the two 
occuited togcthei led the obseiveis to expect voiding of the bladder 
whencvci T was piesent The numbei of such T sciies varied fiom 
15 fm D to 60 foi E Individual diffciences weie outstanding 
The numbei of T sciies associated with defecation totals 42, over 
half of which weic accounted for by A and JV (see Table 8). The 
numbei associated with concuncnt defecation and mictuiition was 
34, one-thud of which iveie cxpencnced by W. Thus, although 
fiequency of T at defecation vaned gieatlv among the infants, each 
expci icnced a T upon at least one occasion, and the same is true 
foi concuncnt defecation and mictuiition. 

T oLcmicd on 27 occasions when infants waited foi the bottle oi 
lost the nipple dining feeding. Howcvci, mictuiition oi defecation 
also occulted on three of these occasions duiing the waiting penod, 
and on five occasions dining feeding. For the icmaming 19 T’s, 
voiding oi coiling occulted as follows eight within 15 minutes after 
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feeding, four within 45 minutes, and seven within 75 minutes. Thus 
the excitement attending waiting may not have been the sole con¬ 
tributing factor to T, The situation at best is complicated (13). 
The number of T’s in his situation varies from none lot Mi, the 
most docile infant, to seven foi M, the most ini tabic infant. 

There weie 233 series of T s which could not he definitely con¬ 
nected with voiding, soiling, or waiting for food. All infants 
experienced T's in these non-specific situations In frequency of 
occurrence the number of senes vaiied from 9 foi D to 46 foi A. 
These apparently miscellaneous T’s were as pcisistent as those asso¬ 
ciated with voiding and caused equally as much iriitntion and 
restlessness. 

The total numbei of T's foi each of the five situations was- 
micturition, 831, defecation, 120; mictuiition and defecation, 63; 
waiting for food, 68, and non-specific situation, 581. Thus 50 per 
cent of all T's were associated with voiding, about 4 pci cent with 
concurrent voiding and soiling, 7 per cent with soiling, 4 per cent 
with waiting for food, and 35 pet cent with non-specific situations. 

In general the infants who had the gicatcst total numbei of T's 
in any situation lmd the greatest numbei of senes of 7”s and also 
the greatest vmiation in the numbei of T’s pet single situation. 
The median numbei of T’s per single situation indicates that tlieie 
were more T’s per micturition than foi any other single specific 
situation 

The numbei of series of T’s occumng duiing wakefulness in all 
situations was greater than the number occuiring duiing sleep. In 
the non-specific situations, howevei, the numbei of sciics of T's 
occurring during wakefulness was less than the number occunng 
during sleep Of the 124 series occurring during sleep in the non¬ 
specific situations, 33 weic sufficiently disturbing to awaken the 
infant. Although every infant was awakened fiom sleep at least 
once, A, B, and C were less disturbed by the picscnce of T than weie 
the other infants. Five of the infants experienced more T's during 
sleep than duiing waking hours. When the specific and non-specific 
situations were compared, it was found that the senes of T’s weie 
distributed as follows. 

All situations. awake 366; asleep 1S9; nwakened Ill 

Non-specific situations: awake 109, asleep 91, awakened 33 

Specific situations awake 2S7; asleep 68, awakened 78 
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Thus, wheieas infants weie awakened fiom sleep during T in only 
27 pci cent of the cases in the non-specific situations, they weie 
awakened in 53 pei cent of the cases in the specific situations. This 
difference is undoubtedly due to the fact that in the specific situa¬ 
tions, voiding oi soiling accompanied T. 

5. Voiding 

a Voiding <uul T. It is often impossible to dctcimine the fre¬ 
quency of voiding by obscivmg the condition of the diapeis. The 
amount of mine passed during a single micturition may be laige or 
small When the interval between voidings is short, the amount of 
unne passed is usually small, when the mtcivals aie long, the 
amount passed is correspondingly laige. Duiing T as few as one 
to four drops occasionally comprise the total amount of urine passed 
at one time. 8 The voiding of so small an amount of urine and 
the piescncc of T both go unnoticed when the infant is clad in diapers. 

Table 5 shows that of a total of 564 micturitions during the 10-day 


1 ABLE S 

Total No. of Micturitions nv Each Ini ant 
(Includes nuclui itions which occuried with defecation) 


Subjects 

A 

n 

C 

D 

E 

K 

M 

Mi 

IV 

All 

Age in weeks 

3 

9 

17 

18 

U 

20 

15 

15 

6 

infants 

Micturitions wit)? T 

38 L 

28* 

17 3 

14 l 

71 1 

46“ 

41° 

35 

52 

342 

Micturitions without T 

17 

18 

36 

31 

17 

40 

21 

30 

12 

222 

Total No. 

55 

46 

53 

45 

88 

86 

62 

65 

64 

564 


l In one instance voiding occuncd just after T 

a In one instance voiding and soiling occuired again five minutes later. 

°In foiu instances voiding occuired just after T. 

*In one instance the infant voided five times in succession during a T; in 
two instances he voided twice duiing a series of quick T’s\ in another in¬ 
stance he voided thiec times in one series, and in still another instance he 
voided just aftci T. 

°In two instances the infant voided thiee times during a single senes of 
T' s, and in another instance he voided twice during one T 

a In one instance two voidings occurred during a single T 

penod of obseivation, 342 occuncd in the picsencc of T, and 222 
in its absence. The number of micturitions per infant vanes fiom 
45 to 88 It is notewoithy that seven of the nine infants had more 

8 Infnnts fiequently pass small amounts of mine duiing T. This was 
pniticulnily tiue of E and K In K 's case, urine occasionally spurted forth 
in drops the numbei of which could usually be counted 
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micturitions with T than without T In fact foi two of these 
infants, the mimbei of mictuiitions without 7 w>is lc^s than 25 
pei cent of the numbei with T. On the other hand, for the two 
remaining infants the number of micturitions without J was more 
than double the numbei with T It may be concluded then that 
under the conditions of this study thcic arc individual diUeicin.cs 
in the frequency with which T attends mictuntion. 1 he table 
shows that there is little, if anv, correspondence between age and 
frequency of micturition. 

The explanatory notes accompanying the table reveal fuither 
interesting facts concerning micturition and T. For example, infants 
frequently urinate moie than once during a series of T'$ In other 
words, inasmuch as the bladder was not completely voided on the 
first mictuntion, sufficient mine remained in this oigan to evoke 
not only further desne for voiding, but probably the addition.il 7" s. 
After incomplete voiding, T may continue until voiding again takes 
place, or D mav occm and be followed by another, oi several, J”s 
until the bladder is finally emptied, oi D may occur and he fol¬ 
lowed by voiding without fuither T Frequently a single T is 
followed by D just befoie voiding takes place. Occasionally when 
voiding occuis dunng T, soiling and further voiding follow timing 
the subsequent D, Further observations leveal the following facts: 
Micturition mav be anticipated by a single T of long oi short dura¬ 
tion, or by a succession of T's; T may attain a state of paitial or 
complete engorgement and remain in this state until micturition or 
defecation occur; oi it may fluctuate in amount of engoigemcnt. 
Complete ciigoi genie at is usually attended by penial variations 

b Distribution of wictw liiotis dunng the day The hourly 
distribution of micturition with and without T, shown in Figure 2, 
was as given m Table 5a. 

Although it was quite impossible to pi edict just when voiding 
would take place, the act occurred with gieat frequency dining the 
hour after feeding began, with somewhat less frequency dining each 
of the two succeeding houis, and only occasionally dining the hour 
preceding the next feeding. 

Over 70 per cent of the micturitions occurring between 10 and 
1 o’clock and between 2 and 3 o’clock were attended by T, w linens 
the percentage of micturitions with T during the hours of 9 la 10, 

1 to 2, 3 to 4, and 4 to 5 was 63, 53, 53, and 54 respectively. When 
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TABLE 5a 


With T 

Without T 

Total 

A M 8 30- 9 00 

2 

30 

32 

9 00-10 00 

59 

34 

93 

10 00-11 00 

47 

18 

65 

11 00-12 00 

55 

23 

78 

M 12'00- 1 00 

29 

9 

38 

1> M 1 00- 2,00 

54 

47 


2 00- 3 00 

44 

16 


3 00- 4 00 

32 

28 


4 00- 5 00 

20 

17 

37 


Totals 342 222 56+ 


the morning and afternoon sessions, exclusive of the 8:30 to 9 o’clock 
pciiod, vveic combined, it was found that 58 pei cent of the mictuii- 
tions which occuiied dining the fiist hour aftci the start of feeding 
weie attended bv T The pcicentage of mictuutions attended by T 
dunng tlie succeeding houis was second hour, 73, third houi, 63, 
and fouith houi, 65 Hence the numbei of micturitions with T was 
piopoitionately gieatcst duiing the second houi and least during 
the fiist hour aftei feeding. It will be noted that the voidings 
without T gicatly outnumber the voidings with T at the pie-feeding 
pciiod in the morning. 

c. Time between mictm itions. The tune elapsing between micturi¬ 
tions (sec Table 6) as indicated by the medians vaiied greatly foi 

TABLE 6 

Timi Elapsing bptwefn Micturitions 
Subjects // II C, D E K M Mi IV 

Median time 

in min 65 75 70 100 35 +5 65 60 50 

Range in 

min 10 235 20-285 5-250 15-265 5-170 5-175 5-245 5-215 5-285 
No. of 

intervals 45 36 43 35 7S 76 52 55 54 


the individual subjects from 35 minutes for E to 100 minutes for D. 
(AH computations wete in terms of intervals of five minutes 
Intervals of less than five minutes weie given a 5-minute lating.) 
The median time of all the medians foi the group was 65 minutes. 
Time intcivnls between mictuutions for each of the subjects also 
vaiied considerably The elapsed time ranged from 5 to 170 minutes 
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for E who voided frequently, fiom 15 to 265 minutes foi D who 
had the fewest number of micturitions, and fiom 5 to 285 minutes 
for W whose mteivals between mictuiitions varied greatly in time 
These figures indicate that the infants sometimes went for hnuis 
without urinating and at othei tunes passed small amounts of 
urine at irregular shoit time intervals. E and K, foi example, at 
times urinated four oi five times within half an hour On the other 
hand, D seldom urinated twice within an hour’s time. Ii, C, M, 
and Mi also retained urine for long intervals 

Intervals between micturitions frequently exceeded 100 minutes. 
The number or such intervals which varied from 8 cacli foi Ii and E 
to 17 each for D and Mi, totaled 117. Intervals of 20 minutes or 
less between micturitions were also of frequent occurrence. The 
number varied from 2 foi D to 21 foi K, and totaled 81. 

With the exception of A and W, there were more mictmitions 
m the morning than in the afternoon, and with the exception of 
W alone, the number of T ‘s was greater for the morning period 
than for the afternoon period. These differences are m part ac¬ 
counted foi by the fact that the morning pciiod is half an hour 
Longer than the afternoon period, and that on two afternoons obsciva¬ 
rious ceased at 3 o’clock. 

d. Vaiding and sleep. Voiding usually occurred while infants 
were awake. Of the 564 micturitions recorded, 433 took place 
during waking life, 81 during sleep, and 50 on awakening. The 50 
awakenings occurred during voiding or dining the restless inteival 
preparatory to the act. Voiding during sleep disturbed some infants 
less than others. Z) and W were usually awakened just before or 
during the act On several occasions infants stined restlessly or 
momentarily opened their eyes but did not awaken Infants who 
were sleepy but not asleep at the time micturition occurred, usually 
dropped asleep after they had voided. On a few occasions, how¬ 
ever, the act stimulated them to full wakefulness. It was noted 
that when T during sleep failed to awaken an infant, micturition 
during T usually awakened him with a start. 

6, Soiling and Voiding 

Soiling and voiding frequently took place in close succession. 
The two acts seldom occur led simultaneously. The records show 
that either may precede the other, interrupt the other, or start before 
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the first act is completed. At othei times these acts weie sepaiated 
by a lelatively long time interval, 5 to 15 minutes. Foi example, 
aftei cither act occuiiecl unmistakable signs (drawing up of the 
legs, stiffening, grunting, abdominal movements) that the other 
act was about to take place were cleaily evidenced. 

a Number and dish ibution of stools tin oughout the day. Soiling 
apparently occurs most frequently during feeding oi within half 
an houi aftei feeding Figuie 3 shows that of a total of 142 stools 



FIGURE 3 

RiiAriON or Dlfecation to Timt or Feeding 


dining the 10 days of obscivation, 61 weie evacuated within half 
an houi after the stait of feeding The remaining stools were dis- 
tubuted as follows* 25 during the second half-houi; 20 during the 
second houi ; 20 dining the thud houi, and 8 dm mg the fourth houi 
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The lemaimng eight stools were excreted during the haif-hom pic- 
ceding the 9 o’clock feeding 

Figure 2 and Table 7 show the clistnbution of stools during 



the day. The number of stools is quite evenly divided between 
morning and afternoon There were 48 instances of soiling twthout 
voiding in the morning and 37 in the afternoon, one-half of winch 
were attended by T Soiling with voiding occurieil 30 limes in 
the morning and 27 tunes \n the afternoon and was attended by T 
in more than halt the number of cases. Thus, internal oig.imc 
conditions piccetffng the dcfecatoiy act arc moic potent in the pro¬ 
duction of T when the bladder is about to release its contents than 
when voiding exigency is absent. 

Altogether there were 57 instances of concurrent soiling ami void¬ 
ing, 30 (47 per cent) of which occurred within one houi aftci 
the start of the feeding period. The number of these associated 
acts decreased rapidly during the succeeding hours until the time of 
the next feeding. Of the 85 evacuations in the absence of voiding, 
56 (66 per cent) occurred during the hour nftej the start of feeding. 

b Behavior preceding and dining soiling. Evacuation usually 
took place when infants were awake. In fact, 121 defecations 
occurred during waking life, and only four duting sleep. On 17 
occasions infants who were asleep awakened just previous to, oi 
during, the act of soiling. At other times they awakened 15 to 30 
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minutes bcfoic the act occutied After soiling they fiequently 
letuined to sleep 0 Infants seldom cued when soiling occuired 
-duimg 01 soon aftei feeding Between feeding periods, however, 
foui of the infants (viz, K, M, Mi, and IF) frequently ftetted 
01 cued as soiling was about to stait Genetal restlessness which 
usually pieccdcd all soilings was in many instances succeeded by 
quiescence after the consummation of the act. On many occasions 
a sciies of T’s also pieceded soiling The phenomenon usually 
disappeared with complete evacuation of the rectum When soiling 
was not complete, a second and even a third defecatoiy movement 
usually occurred within a few minutes, which often was pieceded 
bv and fiequently accompanied by futthei T, Anothe: peculianty 
noted was the fiequcnt voiding of small amounts of urine with or 
without T, pieced mg defecation The numbei of stools pei indi¬ 
vidual ovci the 10-dav penod vaiied from 10 foi E J who was repoited 
on the fifth day as constipated and given an enema, to 28 foi A 
(■-ee Table 8). 

c. Frequency of voiding and soiling Table 8 gives the total 
numbei of nuctiuitions and defecations by each infant during the 
10-day peiiod. Of 384 instances in which T accompanied these 
acts, 308 occuncd at voiding, 42 at soiling, and 34 at concuuent 
voiding and soiling. The 265 instances in which these acts occuued 
without ’T (see Table 9) included 199 voidings, 43 soilings, and 23 
concuncnt voidings and soilings. Thus, voidings dunng T out- 
numbcicd voidings without T by 109. 

The median numbei of nuctiuitions pei day for the eight com¬ 
plete days of obseivation vaiied fiom 5 to 9 foi the individual infants 
and the lange of frequency of voiding per day foi all infants was 
2 to 15 The ficquency of micturition pei day foi any one infant 
was fai fiom constant The total numbei of mictuntions for 
the individual subjects dining the eight days langed fiom 39 to 73. 

The median number of stools per day for the individual rnfants 
varied from one to three, the maximum numbei vaiied fiom two 


"Sonic of tlic infants displayed irritation after bladdci oi bowel elimina¬ 
tion if the diapcis woie not at once ltmovcd, The practice was to change 
the diapcis aftei each soiling oi voiding When eliminalion was incom¬ 
plete, and the infant usually ga\c evidence of this fact, the diapci was 
left tuulci the infant until it was fnnly certain that the act was finished 
The substitution of clean diapcis usually brought quiescence and frecpiently 
sleep (9, p 126) 
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defecatory acts took place during the period preceding feeding <uid 
three others occuried shortly after T . 

It has been stated that T sometimes occuried soon aftci voiding 
or soiling. The accords show that there were 7l such T s following 
voiding and 17 following soiling. On most occasions these T s 
pertained to tire senes which accompanied tire acts. However, eight 
void mgs and three soilings which occur icd without T were fol¬ 
lowed by T. 

e, Tune elapsing since previous feeding, voiding, mid soiling of 
each senes of T s. Table 10 shows the time elapsing since feeding, 

TABLE 10 

TttfF Er amino Since Previous Feeding, Micturition, and Deitca riov, ns 
Each Series of T's 

No of minutes since 

Feeding Defecation Mitlm llion 

In- No. of No. at No of 


fants 

Median Range 

series 

Median Range 

scries 

Median Range 

series 

A 

110 

15-240 

98 

50 

5-205 

87 

85 

5-+9S 

81 

D 

its 

25-240 

55 

40 

5-195 

50 

95 

20-485 

35 

C 

140 

15-240 

42 

70 

5-180 

37 

155 

30-270 

IS 

D 

90 

15-215 

31 

75 

10-190 

28 

165 

5-380 

18 

E 

9S 

5-240 

9+ 

35 

5-145 

86 

125 

JO-390 

36 

K 

85 

0-240 

75 

35 

5-130 

67 

105 

10-360 

38 

M 

90 

5-240 

75 

45 

10-205 

70 

175 

10-445 

40 

Mi 

105 

5-230 

61 

65 

5-180 

53 

120 

5-330 

38 

IE 

90 

0-240 

105 

45 

5-1S5 

89 

no 

5-405 

98 


micturition, and defecation of each series of T’s experienced by each 
infant In the instance of feeding, the time was computed from the 
start of the feeding period in intervals of five minutes. The number 
of senes available in determining the elapsed time since micturition 
and defecation was in all cases less than the total numbei of series 
because micturition and defecation, especially the lattei, frequently 
occurred subsequently to one or more series of T’s on most days 
When no defecaion oi no T occuried on a given daj, no estimate 
could be made of the elapsed time For example, there were no 
defecations by D on four days, by M on tlncc days, by B and E 
on two days, and by C and W on one day. In addition, a defecation 
by C late in an afternoon was not followed bv T. Furthermore, D 
-went two days and B one day without T. The elapsed time since 
feeding of each series of T’s foi the nine infants, as indicated by the 
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medians, varies from 85 minutes fm K to 140 minutes lor C The 
range of the individual measures shows that the shortest time elapsing 
since feeding vanes fioiu 0 to 25 minutes for all infants and that 
the longest time vanes horn 215 to 240 minutes Thus T may 
occur duiing oi veiv shoitly aftei feeding, oi it may not occur 
until just bcfoie, oi even aftei, the next feeding. 

In computing the tune fiom micturition to succeeding T’s it was 
noted that two or moie senes of T’s frequently occuned before 
mictuntion again took place The medians for the lapsed time vaiv 
from 35 minutes foi E and K to 75 minutes for D The jange of 
the individual measures for all infants varies from 5 minutes to 205 
minutes. Thus, foi example, one might expect T by B at about 40 
minutes aftei voiding, although thcic is no guaiantce that it will 
not occui within five minutes oi aftei thiec houis In the case of 
defecation wlicicin the median time elapsing between this act and T 
(85-175 minutes), and the mnge of the measures are both gicatei 
than the concsponding mcasiues of the lapsed time between micturi¬ 
tion and T, llieie is again little assmancc as to the time iclationships 
of defecation and T. 

/. Cam fun i smi of lime between successive nnctiti itions, time 
clasping between mictuntion and T, and tune between successive 
setics of T's. Comparison of the time between successive micturi¬ 
tions and the time between micturition and the subsequent T in indi¬ 
vidual instances failed to show any clcai lclation between the two 
lime mtcivals Similai companion of defecation with T piovcd 
futile. Several facts may he advanced to explain the appaicnt lack 
of relationship between micturition and T. (a) On sevcial occa¬ 
sions two oi nunc successive voidings occuned in the absence of T. 
(b) A succession of sc lies of T’s ficqucntly occuned between void¬ 
ings. ( c) T sometimes occuned between voidings but not imme¬ 
diately bcfoie oi duimg the act. {d) T did not occur at all dunng 
two days for one infant, one day foi another infant, and a half day 
foi a thiid infant. However, these explanations do not alter the 
fact that in the majonty of cases avoiding was attended by T 

Table 11 piesrnis the individual medians for tlnce gioups of meas¬ 
ures: (a) the tune between successive micturitions, (£) elapsed time 
between micluiition and T, and (c) the time between successive 
senes of T’s. The rank order from the lowest to the highest median 
foi each of the thiec gioups of measures is also shown. The rank 
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orders of the first two groups of medians reveal that in goncial 
infants who have a low median time interval between nnctuiitions 
also have alow median time intcival between mictmition anti T; and 
that infants with a high median time intcival between mictmitiom, 
have a coirespondingly high median time intciv.il between micturi¬ 
tion and T There is also some correspondence between the i.mk 
orders of the first and third gmups and between tile second and 
third groups. There are of course one or two outstanding incon¬ 
sistencies m the three groups of rank ordcis. Note that in gcneul 
the time between successive micturitions is greater than the time 
between micturition and T, or the time between successive series of 
T's. The time between micturition ant! T is gicatei than the time 
between successive senes of T's on five occasions and less on tillce 
occasions Finally, the table reveals interesting constitutional differ¬ 
ences between the infants. For example, D had long time mtcivals 
between T's as well as between voiding*, wheicas E had cone- 
spondingly shoit time intervals in each case. t1 had long time inter¬ 
vals between voidings and very short time intervals between 7”s 

g. Behavior after voiding and soiling It has been noted that 
bodily activity sometimes incieased to the point of jcstlrssnes*. as 
the time for voiding or soiling approached and that at times the 
period of restlessness preceded these acts by as much ns 30 to (35 
minutes. 

The behavior of the infants after voiding or soiling could not he 
predicted If the infant bad been awake for some time previous to 
the time of thorough evacuation of the bladder or colon, he either 
fell asleep immediately, lay quietly for several minutes and then 
went to sleep, or played with the side rails of the crib or objects 
suspended from the side rails When the infant was already asleep, 
voiding or soiling generally awakened him On these occasions he 
either returned to sleep, remained awake and played, oi looked 
quietly about for some time 

If the infant had been awake for a relatively long time before 
either of these acts took place, or had been awakened by the act, or 
precursor of it, and the act was not fully consummated, he remained 
restlessly or fretfully awake, and even cried or sank into restless 
sleep from which he occasionally awakened and completed the act. 

Altogether the voidings, soilings, and concurrent voiding* and 
soilings number 649, (If the voidings and soilings which qccui reel 
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concuricntly ,uc listed individually, the numbei is 706 ) On 144 
occasions infants went to sleep immediately (within five minutes) 
aftei cithci act, on 276 occasions they remained awake and quiet, and 
on 229 occasions they were awake and icstless, fietting or crying 
At the end of 1*5 minutes on 173 occasions the infants were asleep, 
whcuMs on 476 occasions thev weic awake 

7 Detumescence 

D did not always occur as a icsult of the elimination of the con¬ 
ditions which appealed to pioduee T For example, when T pre¬ 
ceded the act of soiling, D did not always occur after evacuation 
The phenomenon occasionally disappeared bcfoie soiling occuned 
or icmaincd for some tune aftei evacuation, and disappcaied with 
civmg, sucking the thumb, oi subsequent voiding. For this icason 
the minibci of T’s which occuricd with soiling (Table 4) aie some¬ 
what at vanancc with the numbei of D's which followed evacuation. 
Similai discicpnncics appear in compaung the conditions undei which 
other T’s occuned and disappeared. 

The conditions urnlci which D took place m order of then fre¬ 
quency me: 


During in aftci voiding (usually quiescent) 307 

Quiescence onh 138 

Sucking thumb S3 

Afiei soiling 37 

Crjing 33 

During or aflcr concurrent voiding and soiling 27 

Sucking milk 27 

Mai keel bodily nciivily 11 

Playing 3 


Thus, almost 50 per cent of die D’s occuned duiing or after void¬ 
ing, 6 pci cent, during oi aftei soiling, 4 per cent, on concuncnt 
voiding and soiling, and 22 pci cent, dining quiescence. The le- 
maiiiiiig D’s occuned duiing the discharge of nervous energy in¬ 
volved in sucking, ciying, kicking, playing, etc. With the exception, 
of Infant A, voiding was not only moic effective than any one other 
condition in abating 7\ but with foui of the infants, E, K, M, and 
lilt, i\as mine effective in this lespect than all die other conditions 
combined. Two of the infants, A and JFj who weie idatively as 
ficquently subject to T bcfoie soiling “as befoie voiding, wcic just 
as frequently iclicved of T thiough soiling as thiough voiding,. 
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Quiescence also was an impoitant factoi in relieving turgcsccnce 
with both of these infants D frequently occuirccl dining Giving 
in the case of M, and during thumb sucking on the pait of 11, C, 
D, Kj and Mi 

On many occasions the conditions were complicated by the picscncc 
of two 01 moie activities, any one of which might have contributed 
to the abatement of T For example, ciying was usually accom¬ 
panied by kicking, twisting, and othei physical activities Thumb 
sucking was carried on with much body movement and occasional 
fretting Thumb sucking also occuired duiing voiding on 16 occa¬ 
sions and during soiling on four occasions. In thice instances, 
voiding oi soiling took place duiing feeding. It is of interest to 
note that in seveial instances where T occuncd duimg ciying, rest¬ 
lessness, or thumb sucking, the phenomenon also disappeared during 
the same activity, 

Infants were usually awake or awakened when. D occuncd duiing 
oi aftei voiding, soiling, or feeding In some of the othei situations, 
however, they were frequently asleep The number of times they 
weie awake or asleep in the other situations was as given in Table 
11 «. 

TABLE Ua 



Awake 

Awakened 

Asleep 

Quiescence 

50 

19 

69 

Marked bodilv activity 

3 

4 

Y 

Crying 

23 

10 

0 

Playing 

2 

1 

0 

Sucking thumb 

32 

7 

H 


The fact that 58 pci cent of the above cases of D occuired duiing 
quiescence and that 22 pci cent occuned duiing quiet sucking, can¬ 
not be ignored Awakening was due to the fact that on occasions 
turgescence of the penis frequently waned and incicased several times 
duiing the comse of D and thereby caused sufficient annoyance lo 
startle the infant. One of the infants so awakened began playing 
with his doll. In 14 instances infants intcimittently sucked at then 
thumbs as they lay with eyes closed In general, the youngei infants 
were nioie frequently asleep duiing D than weie the older ones. 

8. Ciying 

Although ciying was of ftequent occurrence, the records show 
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that this behavior occupied but a small part of the total observation 
time 10 Under the piesent conditions it was impossible to deter¬ 
mine the actual amount ot tunc consumed by ciying. Theic weie 
sustained ciics, slioit cues, sci earns, and occasionally during T, sud¬ 
den squeals As far as could be determined, the conditions under 
winch ciying took place and the frequency of its occuirence weic 
as follows' 


(1) Waiting for food 109 

(2) Duiing oi preceding T 168 

(3) Sleepy, but unable to sleep 210 

(4) Before voiding or soiling in the absence of I 25 

(5) Failure in getting thumb in mouth oi in keeping it there 44 

(6) Losing nipple during feeding 3 

(7) Restlessness (other conditions not deteiminable) 85 


Crying in the first fom situations might be ascnbcd to distress 
caused by internal oigamc conditions In the second situation, 
during T t the infant might also have expcnenccd physical pain. 
Obscivations con film this view In Situations 5 and 6, and perhaps 
3 and 7, crying probably was due to thwarting It is not unlikely 
that fatigue was an impoitant factoi in Situations 3, 5, ancl 7. 

It was clcailv evident that inability to sleep was the outstanding 
factoi contiibuting to civing. The desne foi sleep in all cases was 
patent In many instances they succeeded in falling into an unbroken 
sleep. In othci instances wherein sleep occuricd, infants weie lest- 
lcss throughout, awakened momenta]lly at lriegular inteivals, or 
awakened and did not again sleep until aftei a subsequent voiding, 
soiling, oi feeding Those infants who did not succeed in attaining 
sleep weie in most cases untable. K and Mi, howevei, occasionally 
revolted to playing with their toys All of the infants, with the 
exception of A and K, frequently cxpenenccd difficulty in going to 
sleep 

An arbitiarv distnbution of the ficquency of ciying shows that 

17 pei cent of the civing occuircd between 8 30 and 9 10 AM. 

12 per cent of the crying occurred between 9 10 and 11 00 

36 pei cent of the crying oceuiicd between 11 00 and 1 10 

J3 pei cent of the ciying occuncd between 1 10 and 4 00 

22 pci cent of the ciying occuncd between 4.00 and 5 00 PM 

Hence, under the conditions of ibis study, the fiequency of crying 

10 Bayley (2) found in observations lasting appioximatcly an houi that 
infant crying took up about 15 pei cent of the total examination time 
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Was gieater during (a) the half-hour preceding the morning feeding, 
0) the two hours preceding the noon feeding, and (c) the hour 
pjcccding the 5 o’clock feeding, than it was during the respective 
two and three hours following the morning and noun feedings. In 
this connection it was noted that nrictmition and defecation were 
usually accomplished with less difficulty duiing oi immediately after 
feeding than at other tunes 

9. Individual Diffei ences 

Restlessness was the most common physical accompaniment of T 
foi all infants except M and W M usually cried; IF either stretched 
■or flexed his legs stiffly, grunted and frequently biokc wind /J also 
rcsoited to stretching on frequent occasions. B and G frequently 
cued or flexed the legs, while D as a rule exhibited only restlessness, 
Ej Kj and Mi usually flexed their legs slim ply as T increased and 
on other occasions extended them Fretting and thumb sucking 
.occurred only infrequently. However, K engaged in vigorous thumb 
sucking on three occasions and Mi on two occasions. In addition it 
was obseived that in several instances these two infants were also 
busily sucking their thumbs duung the general restlessness attend¬ 
ing the onset of T In general, E, Kj and M weie most disturbed 
by the presence of T. E was very frequently awakened by it, K 
uttered shoit pieicing ciies, while M kicked and sciearned. 

Although the number of T' s greatly exceeds the number of micturi¬ 
tions (564 throughout the 10 days) the number of scries of T 's 
(636) is not much greatci than the number of mictuntions. Great 
individual diffcienccs appear m the number of mictuiitions and in 
the number of T‘s and the number of series of T's. The mmibei 
of micturitions vanes from 45 foi D to 88 for E, the number of 
series of T's, from 31 for D to 105 for W, and the number of T’s, 
from 52 for D to 375 for W Thus D who voided only 45 times 
experienced only 31 series of T’s and a total of 52 T’s throughout 
the 10 days, while A who voided 55 times cxpeucnccd as many as 
'98 senes of T’s and a total of 330 T’s during the same period. For 
four infants, C, D, K, and Mi, the number of mictuiitions exceeds 
the number of senes of T’s, whereas for the otliei five infants, the 
reverse is true. 

The number of senes of T’s per day, as well as the total number 
-of T’s varied consider ably for each infant Foi example, B had no 
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T’s on the second day but experienced eight senes of T’s and a total 
of 12 T's on the ninth day, wheieas JF had eight senes of T’s for 
a total of 11 T’s on the second dav and 12 scries of T’s for a total 
of 67 T’s (mostly tiansient) on the eighth day D who had the 
least mimbei of T’s went two days and two afternoons without T 
G had no 7”s on foui afternoons; while M and Mi had no T’s on 
one afternoon 

That theie was little concspondcncc between age and frequency 
of voiding is shown in Table 5 The age langc, however, was nai- 
row 3 to 20 weeks The thiec youngest infants, </, W, and B, 
voided 55, 64, and 46 times lespcctively, wheieas C and D, two of 
the oldei infants, voided 53 and 45 times respectively. On the 
othei hand, K , the oldest infant, voided 86 times, wheieas E, one 
of the youngci infants, voided 88 times dining the 10-day pciiod 
of obscivation. 

The gieatest inconsistencies in frequency of mictuutiou per day 
weie displayed by E who utmated only fom times on one day and 
13 tunes on another, and by K who voided six times on one day and 
15 times on another. On the othei hand, A\ mnge was only three 
to seven voidings pet day 

Individual dittcicnccs in tlic fiequency with which T was piescnt 
at mictuntion may have been laigelv due to difteicnees in age For 
the four youngest infants, A, W , B, and E } the numbei of mictun- 
tions with T was from two to foui times as great as the numbei 
of mictuiitions without T For the four oldest infants, micturitions 
without T outnumbeicd micturitions with T by moic than two to one 
in two instances (C and D) and weie only slightly less in number to 
mictuiitions with T in the other two instances ( K and Mi). 

Individual differences m the tendency foi T and in the desire to 
mictuiate undei vaiynrg conditions of bladder content aie shown 
in Table 11 D 's control of the act of mictuntion was exceptionally 
good. His median time between mictuiitions was 100 minutes and 
he occasionally went thiec ot four hours without voiding The 
frequent absence of T at voiding (see Tabic 5) and the fact that 
D experienced but 31 senes of T's ovei the 10-day penod, indicate 
a low susceptibility to T even in the presence of a full bladclei. In 
this lcspect infant E stands in dnect contiast to D E's median 
time between successive mictuiitions was only 35 minutes. On occa¬ 
sions he voided foui oi five times within a half-houi E had a total 
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TABLE 11 

CoMi'AR ison or Time betiyeen Succcssivl Micturitions, 'Iim* Ei arsing 
be rsv pen Micturition and T, and Time detyvun Sucusmvi Siriis oi i’s 





'Time elapsing between 

'I line lielw ecu 


Time between micturitions micturition ami /’ 

series nf 7 's 


Median 

Rank order 

Median 

Rank oulci 

Median 

Rank order 

Infant 

Min 


Min 


Mm 


// 

65 

5 S 

50 

6 

25 

1 

B 

75 

8 

40 

3 

60 

7.5 

C 

70 

7 

70 

8 

65 

9 

D 

IDO 

9 

75 

9 

60 

7 5 

E 

35 

1 

35 

l.S 

40 

3 5 

K 

+5 

2 

35 

1.5 

40 

3 5 

M 

65 

55 

45 

45 

4S 

5 5 

Mi 

60 

4 

65 

7 

15 

5 5 

IV 

50 

3 

45 

45 

35 

2 


’Compiled from Tables 3, 6, 10. 


of 88 micturitions, 81 per cent of which wcie attended bv T, For 
the remaining seven infants, the ficqucncv of T and inictiuiium 
under yatying degrees of bladdej presume ranged botucen the* two 
extremes represented by infants D and K 

Soiling dining T and soiling in the absence of T ocumed \uih 
equal frequency for the infants ns a whole. Five infants soiled 
oftenci during T than without T, whereas for the othei font infants, 
the conditions weie lcvcised. The reccmls of B and //' in this 
respect are in shai p contiast. The foimci seldom evidenced T wilh 
soiling, wheieas W seldom accomplished the act without 7\ //' 
appeared to experience difficulty with soiling even though he was 
not constipated 1 he act was always accompanied by flexing the 
legs simple, twisting, and giuntmg. When voiding and soiling 
occurred together, T was always present foi fV With the excep¬ 
tion of infant W., the number of concuncnt voidings and soilings 
without T equal the numbci with T 
Voiding and soiling were frequently complicated by the picscnce 
of T To what extent T inteifercs with the peiformance of eithei 
act is a mattci of conjectuie. Obseivations indicate that the pies- 
ence of the phenomenon on many occasions intcuupts voiding and 
at othei times delays it The crying which in some instances 
occuned after a long period of T may have been due to continued 
turgidity of the congested oigan, oi it may have been due to the 
inability to void the distended bl.iddei at this time. At any ,ate. 
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when voiding finally occuned under these cncu instances, the flow 
was copious and the force of the stieam was sufficient to cany it 
seveial feet beyond the head of the infant B and M were fre¬ 
quently in distiess when T of long duiation preceded mictuiition 
On the othei hand, theie were many instances in which infants 
who had not micturated for a long time repeatedly voided small 
amounts of urine in the piesence of T. Although the situation in 
these cases was not as distressing as in the instances cited above, 
the interruptions of the flow of urine was at best annoying For 
example, E who on one occasion was asleep urinated seven times 
in 40 minutes during a piotiacted period of T and on each voiding 
awakened and either fletted or ciied Three of the voidings oc- 
cm led within 10 minutes Hence, although several voidmgs weie 
necessaiy to empty the bladdei, the lelief which came from each of 
the seiies of uncompleted acts was sufficient to prevent distiess. 

Theie weie other factois which tended to complicate the behavior 
of infants aftei voiding and soiling Sometimes soiling without T 
was followed immediately by T which disappeared when voiding 
subsequently occurred Occasionally these acts occuned in reverse 
manner. Then again, both voiding and soiling, separated by an 
intei val sometimes as long as 10 minutes, occuired before D set in. 
At othei times voiding without T was followed by voiding with T 
after a lapse of only 15 minutes, oi less When voiding occuned 
during sleep in the piesence of T, the infant either startled and 
moved restlessly, or opened his eyes momentarily, or roused to com¬ 
plete wakefulness When two or moie voidings or soilings occuned 
m close succession, restlessness, fretting, or crying were frequent 

With the exception of E, the more lestless infants as a mle did 
not urinate oftenei than the quiet ones. It is probable that A, B, 
Mj W, and D might have been less restless if they had urinated 
more ficquently 

The quiet infants, G, Kj and Afi, slept better than the others 
C and Mi usually experienced T’s of relatively short duration and 
the phenomenon geneially occuned just befoie Voiding or soiling 
and usually was followed immediately by these acts. K was fre¬ 
quently disturbed by sudden 7”s but they disappeared as quickly 
as they came. It was noted that infants usually became somewhat 
restless with the onset of T. As tuigescence increased, restlessness 
also incieased and frequently, in the sleeping infant, leached a stage 
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which j cpeatcdly startled him awake. A thorough evacuation of 
bladder or colon undoubtedly lias a quieting effect on infants. 
G, K, and Mi frequently babbled, smiled, 01 uttered soft squeals on 
these occasions 

D. Discussion 
1. Bladder Pi ess me and T 

It was suggested m an earhei papci (13) that the reflex acts of 
mictuution and T wcie probably closely related, and that the pics- 
surc effects of a distended bladdei which led to icflcv tontiactions 
of the muscle of this organ in voiding were also cfl-ectivc m pro¬ 
ducing T. Similaily it was suggested that T which occunctl din¬ 
ing the act of defecation in which the abdominal and pelvic muscles 
contracted to crowd the internal oigaits of the viscera might also bo 
explained by the same punciplc It was also suggested that in the 
excitement of a hampcnng situation the marked contiactions of tin* 
abdominal muscles against a full or partially filled bladder might 
be as effective as a distended bladder alone in producing T. The 
fact that voiding oi soiling frequently occunctl dining oi soon after 
the hampering situation indicated that on many of tlie^c occasions 
either the bladder or pelvic colon was full oi p.ntinlly filled 

Authorities in general (7, II, 16, 17, 18, 24) agicc that election 
and stiong conttactions of the bl.ujdci can both he pioduccd by 
stimulation of the pelvic nerves Giubci says (11, p 554), “The 
pelvic nerves are capable of causing contraction of the hl.iddei, 
iclaxation of the sphincter, and election of the penis in the male.” 
He adds that if erection occurs, voiding will quicklv subdue it. 
Goltz (10, p 464) asserts that stimulation of the bladder elicits 
ejection. In addition, the experiment by Goltz (10) in which pres¬ 
sure directed on the wall of the rectum against the bladdei elicited 
erection in dogs after section of the spinal coid, indicates ihe pi pli¬ 
ability of erection to the presence of fecal pressure. In fact, (loll/, 
states that spontaneous erection apparently occurs in the presence of 
a full bladder oi a full colon 

Henderson and Roepke (14) suggest that "skeletal, isclio-caveino- 
sus, muscular contractions may play some tninoi p.ut in erection.” 
Further more, whereas it is generally conceded (11, p. 554, 15, 
16, p 886, 17, pp, 283-285, 23, p 962) that ieflc\ voiding is 
caused by reflex contractions of the bladdei muscle due to picssuto 
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within this oigan, bladder pressuic and the dcsiie to urinate do not 
depend entirely on the quantity of uune piesent Howell (16, p 
886) states that the condition of tone of the bladdci muscle detci 
mines in pait the ptessuie within this oigan and that, theiefoic, 
thcie may be a strong dcsne to inmate when the contents of the 
bladder «ue small m volume. Otliei evidence (17, p 284, 23, p. 
962) indicates that contiaction of the abdominal muscle itself in- 
ci eases the picssuie m the bladdci and thus causes voiding oi the 
desire to void even when theic is but a small amount of urine m this 
oi gan 

The evidence, viz , that stumdaion of the pelvic neivcs oi bladder 
can bung about both reflex bladdci contraction and election, indi¬ 
cates that these two activities aic moic or less functionally lclatcd. 
The fact that bladder pressure can produce election and that bladdci 
piessurc itself does pot depend upon the quantity of mine present, 
may account for the ficqucnt occunence of T not only before copious 
voiding but also m instances whcicin there is little oi no voiding 
In addition, inasmuch as marked emotional disturbances frequently 
bung about the urge to unnatc and mhy even icsult in involuntaiy 
voiding (17, p. 288, 5, p. 31), it is quite possible that this emo¬ 
tional excitement may also be effective m producing T, either by 
mu eased bladder picssuie or by nervous discharge via the pelvic 
fibres 

If the above explanations of the occasion foi T aic tenable, present 
conditions which contributed to the onset of the phenomenon are 
as follows, (a) Picssuie within tire bladdci, as indicated by subse¬ 
quent mictuiition, 300 instances, (£) picssuie within pelvic colon, 
as indicated by subsequent defecation, 42 instances, (c) pressuic 
within both bladdei and pelvic colon, as indicated by subsequent 
mictuiition and defecation, 34 instances, (d) hampenng of the suck¬ 
ing activity, complicated in many cases by the presence of a full oi 
partially filled bladdei, 27 instances, ( e ) conditions not definitely 
known, 233 instances 

If the 233 instances in which T occuned under conditions not 
diiectlv associated with cithei mictuiition, defecation, oi hampering, 
are examined moie closely, it is found that 68 of them occuned 
aftei an inteival of moie than 100 minutes had elapsed since a previ¬ 
ous voiding Inasmuch as the median time between voidings for 
the nine infants vanccl from only 35 minutes to 100 minutes (the 
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median of all the medians is 65 minutes), the assumption that a 
time interval greater than 100 minutes icprcscnts a long period be¬ 
tween voidings and that theiefoic the 68 T s lefcircd to above 
occurred undei conditions of a well filled bladder appeals justifiable. 
If die assumption that 65 minutes constitutes a sufficiently long 
period for the accumulation of urine adequate for inducing T, the 
number of unaccountable T’s is reduced to 140. Purtheimoic, in 29 
instances a series of T’s appaiently unrelated to mictuiition occuued 
within 10 minutes after either micturition or defecation. These post¬ 
micturition T’s , listed as non-specific, may well have been due to a 
disposition for further voiding oi evacuation when cither of these 
acts was not fully consummated, or to some internal oignntc adjust¬ 
ment following mictuiition oi defecation Many of these 29 7"s 
weie attended by restlessness, fretting, grunting, sketching, stifilv 
executed leg flexion, holding the breath, and othci evidences of 
muscular straining of the sort which precedes micturition oi dcfeca 
tion, In this connection it is also of interest to note that 25 mic¬ 
turitions, 11 defecations, and two concuricnt micturitions and defe¬ 
cations, all of which were attended by T, occuncd within 10 
minutes after a previous voiding. Finally, if a scries of T\ during 
which neither voiding nor soiling occuircd, are viewed as part of a 
subsequent series of T’s during which one or the other of these acts 
did take place, even though the two series were scpaiatcd by a time 
interval greater than 10 minutes (the time limit arbitrarily set) 
bladder picssurc may be regarded as the effective stimulus for T in 
the remainder of the 233 instances in which the conditions which 
produced T were listed as non-specific. 

It may also be mentioned that the condition of tone of the bladder 
muscle, i.e, capacity to retain mine, undoubtedly varied considerably 
for individual infants. D and B } for example, voided veiy infre¬ 
quently, often going three hours without urinating whereas E and K 
voided small amounts of urine at frequent intervals and also made 
a great many unsuccessful attempts to urinate and defecate. It lias 
already been noted that T was a common occurrence with the latter 
infants. In passing, attention is called to the fact that the three 
infants who had the smallest numbci of micturitions also had the 
smallest number of senes of T’s (sec Tables 1 and 5) and that tlnce 
of the four infants (£, Kj and W) who urinated most frequently 
were among the foui who had the most scries of T’s. This con- 
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ncction between mictuiition and T is also shown, although not too 
convincingly, by the coricspondence between the rank orders lor 
(a) time between successive nuctui itions, ( b) time elapsing between 
mictuiition and subsequent T’s, and (r) time between successive 
senes of T’s (see Table 11). 

2. Other Evidences of Tension dm in// T 

Observations and lesults indicate that in general the organism 
duiing T is in a state of generalized tension, involving varying 
degiees of distention of cithcx bladder or colon, or both, and the 
lesultant mciease in muscular stiaining. The gi eater the turgidity 
of the penis, the greatei the tension and the greater the emotional 
excitement The situation may be descnbed as unpleasant, annoy¬ 
ing, distressing, oi even painful Duiing D the organism is under¬ 
going a reduction of this state of tension 

Peculiarities of behavior more or less common to the infants, 
some of which have not alicady been mentioned in the text, give 
furthei evidence of this state of the organism during T («) The 
straining activity involved in defecation sometimes continues after 
the act is completed and occasionally lesults in T; {b) T usually 
incieases with stretching, cither with the legs in full extension oi 
diawn up over the abdomen; ( c) infants ficquently laise then 
legs stiffly and rub their heels against the scrotum or penis during T; 
( d) maximum turgidity is accompanied by penial vibration and 
stiffening of the skeletal musculatuie. 

Crying often occuricd in the absence of T and even on days en¬ 
tirely ficc of T. Infants cried during the pie-fccding period The)’ 
cued when they weie sleepy and could not attain sleep They 
awakened fiom sleep for no apparent cause and cu'ed. Howevei, 
the crying which began duiing T and was attributed to the picsence 
of this phenomenon consisted of shaip scicams or single staccato¬ 
like squeals. Maiked physical activity accompanied these emotional 
outbursts In this connection it has picviously been noted that T 
appeared to hindei and at times actually to pi event mictuiition. 
If this is actually the case, as moie unne accumulates the bladder 
becomes unduly distended and causes distress and probably physical 
pain. If T occuis as a by-product of pressure stimulations of the 
bladdei, a distended bladdci might conceivably cause gieatei tui- 
gidity and this in tuin (vicious circle) increase the tendency to 
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prevent micturition Relief is finally attained when the picssurc 
of the urine has inci cased beyond the limit of tuigcsccncc to pi event 
voiding When voiding occinred uiulci these conditions tile mine 
was diiected upon the infant’s head, on the wall behind the infant, 
or on the ciib at Ins left 

Thumb sucking also occlined in the absence as well as m the 
presence of T Duimg quiescence tins activity w.is usually accom¬ 
plished with a relatively small expenditure of cffoit. Thumb sucking 
duiing T was ficquently carried on in an excited, foicildc, and even 
a frantic manner When T on these occasions was followed by D, 
the commotion attending sucking giadunllv ceased and was succeeded 
by quiet sucking 

Quiescence duiing and after D was quite gcticial. The numhci 
of times infants were quiet duiing D is not fully rcpicientcd hv the 
instances labeled as quiescence because this catcgoiy includes only 
those cases in which no other foim of activity occuncd. To the 138 
instances of quiescence should be added most of the cases in which 
thumb sucking, milk sucking, and either 01 both micturition and 
defecation occuried In fact, the situation duiing D was one in 
which the infant appeared to cxpeiiencc comfort and iclicf. It could 
not be determined whcthei D and quiescence weic merely coin¬ 
cidental, whether D occuired as a result of quiescence, i c., genetal 
passivity of the body ncuio-musculature, or whether D induced 
quiescence 

If, on the other hand, ns the records show, infants usually manifest 
restlessness or distress duiing T, what explanation can lie offcicd 
to account for the 91 instances of quiescence in the presence of tins 
phenomenon? Two explanations have been suggested: (< 7 ) The 
turgid 1 ty of the penis during T did not attain the state at which 
distress is evidenced, (A) the internal stimulation which was effec¬ 
tive in producing T was not of sufficient intensity to cause distress 
For example, if the assumption that picssutc stimulations of the 
bladder may evoke T is valid, a partailly filled bladder may con¬ 
ceivably pioduce T without nccessanly causing annoyance. 

In egu lari tics in the occuirencc of T at times cast doubt on its 
connection with mictuiition or defecation. On 22 occasions when 
T apparently forecast mictuiition, voiding did not occuj until T dis¬ 
appeared. On four occasions defecation also occuncd undet these 
circumstances. In 13 instances voiding during T was followed by 
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voiding aftei the disappearance of T. In two instances soiling 
dining T was followed by voiding aftei D , and in six instances 
these conditions weie revetsed. In all the above cases mictuution 
and defecation were lccordcd as associated with T, because they 
occtii icd within five minutes following D On othci occasions when 
the time inteival was greatei than five minutes, the possible rela¬ 
tionship was ignored, 

3 Possible Effects of Postine and Clothing on T 

Although the supine position appaiently inflicted no undue hard¬ 
ship on the infants, according to the attendants, the physiological 
effects of remaining constantly in this position may m some way have 
affected the behavioi of the infants It would be inteiesting to 
know if timely changes to the pi one or latcial positions might have 
piodiiced different results than those obtained Mention was made 
of the fact that two of the infants ( C and Mi) usually lay on their 
sides duimg sleep. Now it so happens that with the exception of D, 
fewer T’s weie experienced by either of these two infants than 
by any one of the otheis ovci the 10-day penod (Tabic 1), and also 
that they were among the foui infants who expci icncccl the smallest 
number of 7”s dunng sleep. It was impossible to determine whether 
the lclativc infrequency of T m these cases was due to accident, to 
native constitution, or to physiological effects of posture. 

There is also the question as to whether the same results would 
have been obtained if the infants had been clothed. No definite 
answci can be made to this question, and unfortunately, the pres¬ 
ence of clothing would have pi evented the observation of much of 
the behavioi recorded m this study It is lelevant to state that, 
whcicas in a situation such as this, clothing may possibly have 
been beneficial to the comfoit of the infants, it may also have pro¬ 
duced detrimental effects on the infant by the lestriction of move¬ 
ments in general and by obstruction of the course of movement of 
the penis dmmg T 

4 Deviations fiom the T-M-D Senes 

The frequent occurrence of the T-M-D (tumcscence-mictuiition- 
dctumesccnce) senes was peihaps the single outstanding featmc of 
the study This oidei of events occasionally occurred quite legu- 
laily tluoughout the day foi some infants In fact, conect pic- 
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diction by attendants that voiding was about to take place dining T 
were numerous. In most instances, however, the iCRulm occunencc 
of these series was interrupted bv one or moie T-D seiics. At times 
the order was complicated by sucking, fretting, crying, 01 awaken¬ 
ing. At other times the sciial order changed unexpectedly to T'D-A1. 

5, Frequency 0 / Micturition and Defecation 

Micturition in infancy is a function of a lower lcflcx .uc and 
piobably operates through autonomic cxti a-spinal ccnteis (4, p. 326). 
It is likely that in the early months of human life, void in gs or 
attempts to void occur with the fiist stimulus of the desire to 
urinate According to Schanjawski (4, 8, 12) the average fre¬ 
quency of urination in 24 hours by normal childicn of l to 3 months 
of age is 14; and that of diidren 3 to 6 months of age is 20. If 
the number of micturitions during an 854-hour period of obscivntion 
is a true indication of the ficquency of voiding, the average number 
of voidings per a 24-houi day for the nine infants of this study is 18 6. 
Great individual drftcicnees in ficquency of voiding arc shown by 
the fact that D averaged only 13.3 micturitions ovci ,i 24-hour 
period, wheieas E averaged 26.2. 

Infants normally have foui 01 five stools a day dining the fii.it 
week (12, p. 15) This numbci is usually reduced to 2 01 3 
by the end of the second week. Howcvci, nccouling to Mairiott 
(19, p 78), thriving infants may have but one stool a day or they 
may have seven 01 eight. “The number of stools depends upon the 
total amount and character of the food and the presence 01 absence 
of infection in the intestinal tract or elsewhere, and the individual 
tonicity of the gastio-intestinal musculature.’' Schick and Roscnson 
(21, p. 235) state that the ficquency of defecation varies with the 
individual infant and tanges from one to three stools in 24 hums 
or longer. Sherbon (22, p. 198), on the other hand, says that the 
child tends to have a bowel movement after each feeding. Avoid¬ 
ing to the present study which was conducted in daylight, tfic average 
number of defecations per 24 hours for the group of nine infants 
is 4.7. The aveiage frequency for the individual infants vanes 
from three foi C and £ to 8 3 foi A, the youngest baby. 

E. Conclusions 

1. This study shows the ficquency of occurrence of penial tunics- 
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ceiice (T), mictuiition, and defecation foi nine male infants over i 
10-day pcnod of observation. 

2. T was a common occurrence for all infants. The phenomenon 
occuned singly and in senes, and its duration varied from less than 
0 5 minutes to 66 minutes Individual differences were marked 
Foi some infants T was usually of long duiation, for otheis, the 
phenomenon was usually transient, wheieas some infants expciicnce 
both long and shoit T’s 

3. The total numbei of senes of T’s was 636, of which 301 
were isolated T’s The median number of series per day foi the 
individual infants varied fioin 3 to 11. 

4 T occuned maic fiequently duiing each of the first three 
hours aftei feeding than during the fourth hour. It occuned din¬ 
ing sleep as well as duiing wakefulness and fiequently awakened the 
infant. 

5. Time intervals between scries of T’s varied gteatly for the 
diffeient individuals. The shortest time interval was 10 minutes; 
the longest, 320 minutes. 

6. The behavior dunng T was characterized by restlessness, 
stretching, rigid leg flexion, crying, fretting, thumb sucking, and 
Stirling Some infants wcic greatly distuibed, others only mildly 
affected, by the presence of T. 

7. Voiding occurred with gieater frequency dunng each of the 
fiist three hours after the feeding peiiod than duiing the fourth 
hour The greatest number of mictuntfons occurred during the 
fiist hour after feeding 

8. Intervals between successive void mgs, as shown by the 
medians foi the individual infants, varied from 35 to 100 minutes 
The maximum time intervals between mictuiitions vancd from 170 
to 285 minutes, and the minimum time intervals from 5 to 20 
minutes 

9. Defecation occuircd most fiequently dunng, oi within half- 
an-houi after, feeding. The number of defecations dunng the fiist 
hour after feeding fai outnumbeied those at any othci hour. 

10. The median number of mictuiitions pei 8^-houi obscivation 
day for the individual infants vaned fiom five to nine The median 
numbei of defecations for the same peiiod varied from one to thice. 

11. Four bundled and thiity-thiee micturitions and 121 defeca¬ 
tions occurred during wakefulness; 81 micturitions and foui defcca- 
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tioiis occuried dujing sleep. Infants weie awakened by the cxcictory 
acts on 50 occasions of voiding and on 17 occasions of soiling. 

12. Infants weie usually quiet timing and after mictmition 
and defecation. 

13. Altogether there were 507 micturitions, 85 dcfccAtmns, and 
57 concurrent micturitions and defecations during the 10 dnvs. Sixty- 
one per cent of the micturitions, 49 pei cent of the defecations, and 
60 per cent of the coucuucat micturitions and defecations weie 
attended by varying dcgiccs of tuignlity of the penis 

14. T occuried immediately aftci voiding on 71 occasions and 
after soiling on 17 occasions. 

15. That piessurc stimulation of the bladder is the most prob¬ 
able cause of T, insofar ns this study is concerned, is suppoitcd by 
the following evidence. ( 17 ) The frequent occuirencc of D during 
or immediately after voiding, (4) the prevalence of the T-M-D 
seiics; (c) the close co 11 cspondence between the distribution of vmd- 
mgs and T ‘s throughout the morning and afternoon periods; (if) the 
frequent occurrence of T after partial voiding 01 on attempts to 
continue the act; (e) in general, infants who had long intcivals 
between 7”s also had coricspondingly long intcivals between void¬ 
ings, and between void mgs and subsequent T’s; while infants who 
had short intervals between T's had coricspondingly slioit intervals 
between voidings, and between voidings and subsequent 7’*s, (/) 
physiological experiments on dogs have demonstrated that picssmc 
stimulation of the bladder is effective in producing T. 

16 Fecal pressuie in the colon and tectum directed against the 
bladder probably accounts for the ficqucnt voidings and also for 
the piesencc of T at defecation 

17. The indications are that T tends to prevent voiding and 
that the greater the turgidity of the penis, the gi cater the mtci- 
fcrence with voidings. 

18 Post-micturition T was probably due to pciscveiatrvc bladder 
tonus following complete or incomplete voiding. 

19, The 27 T's which occuried dining the excitement of wailing 
for the bottle were probably elicited by pressure stimulation of the 
bladder as a result of contractions of the abdominal muscles, 01 by 
nervous dischaiges via the pelvic autonomic fibers, 

20. D usually occurred during quiescence, frequently at 01 after 
voiding or soiling 
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21 The foui puncipal conditions 'which conti ibuted to crying 
weie inability to sleep, T, hunger, and restlessness. 
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STUDIES IN HUNGER I. THE EFFECTS OF INSULIN 
UPON THE RAT’S RATE OF EATING* 

Department of Psychology, University of Rochester 


C. T Morgan and J. D. Morgan 1 


A Introduction 

The first impmtant contilbuttons of experimental science to the 
psychology of hunger weie made m the reseaiches of Cannon (1906, 
3; 1911, 4), Cannon and Washburn (1912, 5), and Carlson 
(1912, 6) These experiments as well as many that followed led 
to the conclusion that the "sensation*'' of hunger auscs when the 
walls of the empty stomach contract. This local theory of hunger 
seems to have suivived many objections, and research in more recent 
years has been applied to the study of the factors which control 
gastric motility. No single determiner of motility has been revealed 
in these studies. The gastric contractions may be present in the 
absence of ncivous innervation (Hofmcistei and Schultz, 10). But 
apparently the regulation of motility is normally vested in the 
antagonism of sympathetic and parosjunpathetic nerve supply (Can¬ 
non, 3; Mulinos, 14; Quigley and Templeton, 17, 18; Wilder and 
Schultz, 26). The many factors which may alter gastric motility, 
e g, emotion, smoking, ingestion of food, injection of insulin or 
atropine, produce then effects by the facilitation or inhibition of 
one or the other of these systems of innervation (Boichers, 1; 
M'Crea, M'Swiney, and Stopford, 12; Mulinos, 14; Quigley and 
Templeton, 17, 18). 

If hunger as a "sensation” is derived from conti actions of gastric 
musculature and if the contiol of these contractions is normally 
regulated by nervous influences, then those factois which 
in turn affect neivous control become significant in the study 

♦Accepted for publication by Leonard Carmichael of the Editorial Board, 
and-received in the Editorial Office on Febiuary 9, 1939 
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of the physiological basis of hungei. II ungei is ichited bio¬ 
logically to the organism's need for nutrition It would seem reason¬ 
able, then, to expect that m the hist analysis the control of hunger 
would be due to humoral changes. In line with tins expectation, 
Bulatao and Cmlson (2) found that the injection of insulin pro¬ 
duced powciful gastric contiactioiis Since that time insulin lias 
remained a faithful agent foi the expeiimcntal production of gnstnc 
hypermotility (14, 19, 21, 2+) 

Of course the most prominent physiological effect of insulin injec¬ 
tion is the leduction of blood sugai level. Bulatao and Cnlson (2) 
and La Barre and Dcsticc (11) discovcicd that insulin hypei- 
motility of the gastro-intcstinal tiact does not appeal until the blond 
sugai level has leached a value significantlv below noima) The 
expectation which follows upon this fact is that normal variations 
in blood sugai level may be the cntical humoral factor in die con¬ 
trol of hungei. To the contrary, many icscaiches have found no 
such iclationship to exist (14, 16, 20). 

To summarize the facts concerning the iclationship of insulin 
and blood sugar level to gastnc motility, the injection of insulin 
lesults in hvpeimotihty when hypoglycemia has icached a significant 
level, but normal vaiiations in blood sugni level and experimental 
hyperglycemia seem to beat no ielation to gastnc motility. Obvi¬ 
ously, the ciideal humoial agent, should thcic he one, has not been 
discovered in these researches Anothei factor in addition to insulin 
conccntt ation and blood sugai level, but condemned with their 
relationship, may well piove to be critical. 

The fact remains that some lcnction related to insulin hypo¬ 
glycemia docs heighten gastnc motility. This relationship, in view 
of the local theory of hungei, raises the problem of the relation¬ 
ship of insulin injection to hunger. It is this problem whose investi¬ 
gation is lepoitcd m this paper With icgaid to methodology, lire 
best measure of the effect of insulin upon hunger would appear to he 
the companson of normal food-intake with the amount ingested after 
the injection of insulin. Thicc studies of this type by othci wuikcrs 
already appear in the literature. 

Freyburg (8) studied the effect of insulin injection upon appetite 
or hungei as compared with weight changes and the average daily 
caloric intake. Nine human subjects who were undci nourished ,md 
complained of pooi appetite wcie studied. The patients weie given 
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contiol closes of saline when insulin was not injected. Seven of the 
nine subjects had no incieasc in appetite, food consumption, or 
weight Five actually lost weight The authoi concludes that 
the “investigation fails to suppoit the pievalent opinion that insulin 
is a valuable aid in the tieatmcnt of undcinutution.” Maclcgan 
(13) investigated the 1 elation between the amount of food eaten 
and the injection of insulin Eight labbits weic used The admin¬ 
istration of 10 units was followed by an incicase of 10 pci cent ovci 
the noimal food consumption The injection of five units of insulin 
along with 10 cc of 25 pei cent glucose solution lesulted in a dc- 
cicase of 11 per cent. Although clinical woikeis frequently use 
insulin to inucase the appetite, these two studies seem to be the 
only thoiough cxpci iments Wentink (25), on the basis of a 
limited numhci of eating lecoids of lats, concludes that insulin may 
incicase oi deciease the eating late and that "theic is a veiy deli¬ 
cate balance between the factois pioducing an incicase and those 
pioducing a decrease” (p 157). 

The study lepoited hcie involves essentially the same method as 
that of the thicc studies just levicwcd The amount of food con¬ 
sumed by lats was mcasuicd in iclation to the injection of insulin 

B. Apparatus and Animals 

Skinnei (22, 23) has devised an apparatus paiticulaily suitable 
foi quantitative study of the lat's late and amount of eating A 
modification of this apparatus (9) was used in the picsent expen- 
ment The appaiatus consisted of clcctucally operated feeding and 
iccoiding mechanisms A small lever piojectcd into a feeding com- 
paitment Dcpiession of this level by the lat closed a switch which 
opeiatcd a feeding mechanism from which a constant amount of food 
(one-tenth giam) was dciiveied down a chute into a tiay in the 
compaitment Each depicssion of the level which leleased food 
was recoided bv an ink wntct on a slowly moving drum The com¬ 
plete details of the device aie piescntcd clscwheie (Hanford and 
Moigan,^) 

One impoitant change from the descnption pieviously published 
should be noted. In the couise of pielimumiv cvpeiimentation it 
was found that lats sometimes pushed the level when food was 
aheadv in the tiay and they somclunes gave seveial icsponscs after 
they had discontinued eating Since lever-pressing was the response 
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lecorded or the kymograph, under these circumstances the rccoid 
which was obtained was an inaccurate record of the actual eating 
rate. To eliminate this difficulty, the tray itself was placed on a 
delicate lever connected with a switch The other end of the 
lever could make contact with a mercuiy cup switch. The circuit 
was so wired that this switch had to be closed in Older for lever 
depression to activate the feeding and iccoiding mechanisms. The 
sensitivity of balance of the food-pan lever was two-tenths to tlnec- 
tenths grams so that two or thice "shots” of food were sufficient to 
depress the lever to which the food-pan was attached. The result 
was to break the mcicury contact and furthei depression of the 
principal lever bv the rat could not operate the feeding mechanism 
until the food in the tray had been consumed. This device made 
possible the restriction of the recoxkd lcvcr-picssing activity of the 
rat to conform quite precisely to the actual eating rate. 

Eight female rats of about nine months of age at the beginning 
of the experiment were used. Their weights at this time weic 160 
to 230 grams. A standard mixed diet was used throughout the 
entire experiment It was a gianulai mixture of the following 
proportions by weight: yellow corn meal, 50 per cent; Puiina dog 
chow, 30 per cent; and pure granular gelatin, 20 per cent. 

A laigc but safe amount of insulin was determined by ndinims- 
teiing various dosages to several rats befoic beginning the cxpcii- 
ment. Four-tenths cc. of 4 0U Ilctin insulin was usually fatal foi 
rats weighing about 200 grams. Thrcc-tcntlis cc. usually pioduccd 
marked shock but two-tenths cc. did not if the animal was allowed to 
eat within an hour after the injection. Accordingly, two-tenths cc. 
or eight units of Iletijn insulin was the dosage used thioughout the 
cxpci iments, 

C. Procedure 

The eight rats used in the study were placed on a feeding schedule 
for several days Following this they were trained to push the lcvei 
to obtain food in the feeding box. They were then used daily in 
this box for about four months on other problems bcfoic beginning 
the present experiment. In the present study, they weic placed in 
the box for feeding at the same hour every day. On one day, insulin 
was injected and on the next, saline. Thus, cvciy other day they 
were given insulin and the alternate days served for control. 
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The study involved foui senes which differed only in the amount 
of time that was allowed to elapse between the time of injection of 
the insulin or saline and the time they weie placed in the box In 
any case they weie placed in the box at the same time every day and 
allowed to feed for one hour In Experiment I, the animals were 
placed in the box immediately after injection, that is, the interval was 
0 minutes In Expeiiment II, they were permitted to stait eating 
15 minutes alter injection In Experiment III, the intcival was 30 
minutes and in Expeiiment IV, 60 minutes, A rest period of a week 
or more elapsed between each experiment. 

The foui expenments were performed in tire following ordei • 
I, IV, III, II Eight animals weie used foi I, IV, and III but sick¬ 
ness developed in one animal during Experiment III, its late of 
eating being so variable that its entire recoid foi this experiment was 
discarded. Evidently the effect was due to the continued doses of 
insulin foi later a similar illness and loss of weight appeared in two 
othei animals. Therefore lecoids were available for only five ani¬ 
mals in Experiment II. 

D. Results 

In all four experiments several records were obtained for each 
animal. It was desirable to tabulate these records in a distribution 
so that customaiy statistical treatment could be given the data. In 
oi dei to accomplish this end, a sort of nomograph was made which 
could be laid over each kymographic record and the number of 
responses made at each 10-minute interval during the hour’s feeding 
could be determined. A prominent feature of the data grouped in 
such distributions was the wide dispersion of values. Variability in 
such an experimental' arrangement may 6c due to many uraaVdenmnetf 
factors, but one source of variation which was readily identified con¬ 
sisted of individual differences among rats especially with regard to 
the amount eaten Since the study was not concerned with these 
individual variations but with general group trends, a legitimate 
method of ruling out this variability was employed. Eor each experi¬ 
ment, the average number of total responses for the saline days was 
determined for each rat. Foi each lat then, each value of saline and 
coiresponding insulin iccords was converted into pci cent ages of the 
aveiagc contiol responses foi the mt. In this way the variability of 
the i maids due to individual differences was eliminated but in no 
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way was the jclationship of an animal’s control scoics to its insulin 
scores modified Peiccntage-scoies secured in this way were used in 
all of the computations repotted here 

Fiom these percentage-scores the nvean coiUioL and insulin curves 
were computed When the foui control cmves, one foi each e\pen- 
ment, were secured and compaicd, them appealed to he no signifi¬ 
cant differences between them. Tlicr efoic the four contiol 
distributions were classed together to foim one contiol disti iluilion 
of 187 curves. The number of insulin lecoids obtained in the four 
experiments were respectively 61, 44, 36, and 39. The reliabilities 
of the differences between insulin groups and control groups of 
uuves were computed from the ratio of their diffeicm.es to the 
standard euors of the diffeienccs. The formula used to secure the 
standard enoi of the difference was 1 

v&ift — “ 1 " a M‘f 

The two distributions might have been correlated since the same ani¬ 
mals were used for both, but it was not possible to include coi relation 
coefficients in the formula because of the variable number of records 
secured foi each animal 


TABLE 1 

MBANS OF CONTROL AND INSULIN CURVES, TllPI*. STANDARD OlVIATKJNS, AND 
RBI (AniLlTIES OF TlIFlR OlFI I KPNCES 


Minutes 


10 

20 

30 

+0 

50 

60 

Control 

Mean 

23.08 

+3 71 

62,68 

79 10 

91 13 

99 79 

(iV = 1S7) 

SD 

8.5+ 

13.73 

18.00 

19.8+ 

21 39 

22 61 

Insulin 

Mean 

25.3+* 

+5.54“ 

62.37 

78 +3 

89 75 

98 60 

r-H 

10 

11 

<5 

SD 

6.72 

9,87 

12 01 

13,22 

15 01) 

17 78 

0 minutes 

f 

2 09 

1 13 

.15 

,30 

.56 

.1-2 

Insulin 

Mean 

22 0+ 

42 00 

63 a* 

SO +1* 

96 77* 

nr 55- 

(N== 44) 

SD 

7+5 

13 06 

1735 

18,13 

19 29 

22 72 

IS minutes 

B/a aUi 

SO 

77 

3+ 

+2 

2.13 

3 09 

Insulin 

Mean 

19 00 

39 22 

55 89 

66 17 

76 72 

93 91- 

(tf = 16) 

SD 

9.67 

IS 01 

22 13 

27 13 

29 +5 

35 1)7 

30 minutes 

D ' a 'i trt 

2,35 

1.66 

1,73 

2,72 

2 79 

96 

Insulin 

Mean 

17 7+ 

31 87 

+6.55 

57 S3 

r,s in 

71 09 

(iV==39) 

SD 

7 S3 

11 96 

15 22 

13 16 

16 79 

19 15 

60 minutes 

D/(r ,un 

3.78 

5 48 

5 82 

8.21 

8+0 

8 21- 


*Meatis which aic htghei than coiresponding c-ontml means 
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The Jesuits of the study aie summaiized in the accompanying tables 
and graph. In Table 1, it is readily seen that thcie arc reliable 
diffeicnees in two ducctions In one experiment, insulin injection 
produces an increase in feeding late In another, vciy marked 
depression occurs. In still a third, theic is a marked tendency to- 
waid depression but the latio of the diffeiencc to its standaid cnor 
in no case reaches thiee The diffeient results of the foui expen- 



FIGURE 1 

Average CuRvrs or Feeding Responses with Different Intervals or Time 
iietween Injection of Insuiin and the Beginning of Feeding 

ments aie plainly associated with the inteival between injection and 
beginning of the feeding If the feeding begins immediately follow¬ 
ing the injection (Expeumcnt I) no significant diffcicnccs in the 
amount eaten appeal at any time thioughout the lioui If the inter¬ 
val is 15 minutes (Experiment II), the eating rate proceeds noimally 
to the point whcic the noinial cuive begins to deccleiate more 
rapidly At this time, 40 minutes after beginning to eat, the insulin 
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cuivcs fail to drop off but continue in a sti flight line, In conse¬ 
quence, about 10 per cent mote food than noiituilly is eaten when 
the horn’s feeding period begins 15 minutes after the injection of 
insuLin. "When the interval is 30 minutes (Experiment III), there 
is a definite tendency for depression of the eating rate foi the first 
50 minutes. In the last 10 minutes, the rate increases ovei the 
normal value; the reason foi this is not clcai. In Experiment IV 
where the interval is 60 minutes, depiession is maikcd tlumiglioiit the 
entire period 

It should be stated that these results aie not due to a few cases or 
skewed distributions. When the medians of the distributions are 
examined, the same essential differences appeal. These medians ate 
given, in Table 2. Other methods of statistical analysis, including 


TABLE 2 

Medians of Controi and Insulin Curves 


Minutes 

10 

20 

30 

40 

50 

60 

Contiol 

22 1 

45 4 

62.4 

80.7 

91 5 

100.3 

Insulin 

0 minutes 

251* 

45 3 

62 0 

77.8 

90 5 

102 Z* 

Insulin 

IS minutes 

23.2 

43.8 

62 8* 

78 7 

95 9* 

110 5* 

Insulin 

30 minutes 

21 0 

44,4 

59,4 

71.7 

75,4 

91.4 

Insulin 

60 minutes 

16.2 

32 5 

50,0 

61.1 

68.3 

72.2 


*Medians which me higher than corresponding contiol medians 


the examination of average curves of individual lats, still fmthcr 
verify the validity and reliability of the results ns they have been 
described here. 

At least one conclusion can be clearly drawn fiom the data. The 
time interval between feeding and the injection of insulin is a detei- 
minnnt of the effect of the insulin upon the feeding curve. With i 
15-minute interval, the height of the curve is extended and with 
longer intervals a portion or all of the curve may show depression of 
the feeding rate. 

E. Discussion 

The results of this study support the work of Maclcgan (13) and 
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the clinical piactice of injecting insulin to aid appetite (7), In 
addition, the lesults suppoit Wentink’s (25) conclusion that in the 
use of insulin a balance exists between factors leading to facilitation 
of hungei and those leading to depiession In the light of the 
lesults, fuithcrmore, thcie seems to be little difficulty in accounting 
for Fieyburg’s (8) negative lesults 

The piesent study shows that depression of feeding late and facili¬ 
tation of feeding occur at diffeicnt intervals aftei the injection of 
insulin Many previous studies concerning the motility of the 
stomach show similar effects. They have found that gastuc motility 
is first depressed and afteiwaid theie occurs a period of gastric 
hypeimotility (Mulinos, 14, Quigley and Templeton, 18; and Regan, 
19) Now in the study reported hcie the peiiod of heightened 
feeding activity occurs when insulin is injected 15 minutes (Experi¬ 
ment II) before feeding and a loweied feeding late follows 30- 
(Expeument III) oi 60- (Experiment IV) minute intervals. It 
should be obseivcd however that in Experiment II the peiiod of 
heightened activity did not occur until 55 to 75 minutes after 
injection. In Experiment III, acceleration appeared between 80 
and 90 minutes aftei injection Depression occuned in Experiment 
III between 30 and 80 minutes and in Experiment IV between 60 
and 120 minutes. Cleaily, in diffeient cxpei iments the depression 
and facilitation penods ate not mutually exclusive 

In order to account for this discrepancy it seems necessaiy to 
postulate that eating itself must in some way modify the effect of 
the insulin upon the feeding activity. Little more than this sup¬ 
position can be safely mtioduccd Peiliaps fuither research will 
provide an acceptable intcipretation for these results. Since depres¬ 
sion is first seen at 30 minutes aftei injection and facilitation first 
appears 55 minutes aftcrwaid, it might be concluded that these 
results support the studies cited above (14, 18, 19) concerning gastric 
motility 

The limited agreement of this study with those experiments on 
gastiic motility in relation to insulin might lead to the inference 
that the local theory of hungei (Cannon, 3, 4, 5) is supported. Since 
the evidence is not diiect in its bearing upon this problem, it would 
seem more piopei to lcscive a conclusion. Experiments now being 
completed and involving a study of the eating rates of vagotomized 
and gastrectomizcd rats subjected to insulin injection may throw 
more light on this problem. 
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F. Summary 

1. Eight rats were fed daily foi one horn in a Skinnci-lype feed¬ 
ing apparatus and then feeding lcsponscs wcic kymogiaphtcallv 
recorded. 

2. The mts wcie subjected to insulin and saline (coiitiol) in¬ 
jections on alternate days to study the effect of insulin upon the 
eating rate. 

3. Fowl expci iments with foui diffeient time intcivals between 
injection and the beginning of feeding wcie conducted The intci¬ 
vals employed m these experiments were respectively 0, 15, 30, and 
60 minutes. 

4 In the fiist experiment involving insulin injection immedi¬ 
ately before feeding, no significant effects of insulin wcie noted. 
When the interval was 15 minutes, the total amount of food con¬ 
sumed was about 10 per cent above normal. This increase was 
accounted for by the failuie of the emves to fall off, as it dues noi- 
imlly, during the last 20 minutes of the houi. 

5. The most significant effect following the use of longer inter¬ 
vals (30 and 60 minutes) was a marked depression of tile eating 
rate and of the total amount eaten. 

6 The study indicates that insulin docs affect the hungci diivc 
as measured by the rate and number of feeding responses The 
effect may be a depression or a facilitation depending upon the time 
relations between injection and feeding. 
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T HE SEX HORMONES AND EMOTIONAL BEHAVIOR 
I. THE EFFECT OF SEXUAL RECEPTIVITY 
UPON TIMIDITY IN THE FEMALE RAT* 

Department of Psychology, Harvard University 


E E Anderson 


The writci (1, 2) has repented significant negative conflations 
between measuzes of sexual diive and rnnidity in the male rat That 
is, male lats which weic most active in the tests of sexual behavioi 
tended to be least timid m tests of emotionality. If such a lelation 
also holds foi the female iat, it might then be expected that sexually 
receptive females should be less timid than non-icccptive females. 
The present study demons dates the validity of the above mfeicncc 

A Procedure 

The geneial proccduie was to compaie the emotional pcrfoimancc 
of a group of females when they were in heat (as detcimined by 
indicator males) with the pctfonrtance of a group of females which 
wcie not in heat. The test was lepeated two clays latei when both 
groups weie non-ieccptive In selecting the gioups, the females were 
examined foi external signs of oestium. A female showing such signs 
was immediately tested with an indicatoi male to dcteiminc whcthei 
or not she was sexually receptive. If the female proved to be recep¬ 
tive, she was placed iti the cxpci imental gioup A female which did 
not show external signs of oestrum was then selected from the same 
living cage and tested with an indicator male If she proved to be 
non-receptive she was placed in the control group When all of the 
available receptive females had been obtained upon any given day, 
they and their non-i eccptive controls were placed in small wiie cages 
and carried into the expei imental laboratory, which was an oidinaiy 
day-lighted room containing the appaiatus to be used. The animals 
were allowed one hour for adaptation to the new sui roundings 
bcfoie the lest was begun In giving the test, the animals of the 
expeiimental and control gioups were lun alternately At the con¬ 
clusion of the day’s test, the animals were left in the expei imental 

•Received in the Editorial Office on Februaiy IS, 1939, 
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loom for 48 hours and the test was then repeated. Immediately 
after this second test, each female was again placed with inrlicatoi 
males to determine hci sexual condition, it being eJesned that both 
groups should be non-ieccptivc at this second test. The c\penmei\tal 
group was thus first tested when sexually lcccptive and ictested two 
days later when non-icceptivc; while the amm.tk of the Conti ol 
gioup were non-receptivc at both tests. Eight females of the conti ol 
group proved to he sexually receptive at the second test; they have 
been treated as a special expei imentnl gioup since they wcic fust 
tested when non-receptivc but wcic sexually receptive at the ictest 
two days later. 

1 Animals, Housing, and Dirl 

A total of 159 pigmented female ints was used in the ptesent 
study These animals had been stculizcd by tying oft the oviducts 
so that the animals had normal sexual cycles but could not become 
impi egnated 1 To increase the number of females in heat available 
during the daylight hours, the rats wcic kept in a dark room with 
levcrsed lighting (i.e , artificial lights on dining the night limns ,uut 
off during the daylight hours) The animals wcic housed m cages 
measuiing 30 by 15 by 13 inches {15 to 20 lats per cage), and wcic 
maintained upon a diet of dog chow supplemented with bread and 
milk, lettuce, and fTesh meat 

2 Tests Used 

The main test {supplementary tests aie described latct) was the 
open field defecation test winch has been used by Hall (5, 6) and 
Andcison (1, 2) in studies of emotionality in the mt. Tile appai at us 
consists of a circular open field 90 inches m diameter; the sides of 
the field aie of sheet metal 30 inches high The rat to he tested 
is placed in the field by hand and left thcic for a test pcnoil of 
three minutes. The mcasuie of emotionality oi timidity consists of 
the number of fecal boluses excreted in the open field during the 
three minute test peuod A total of 159 pigmented females was 
tested in the open field, 72 of these wcic experimental animals, 79 
controls, and 8 belonged to the special expciimental gioup. 

a Thesc operations were performed by F A Bench, Jr. in connection u illi 
his studies of sexual behnvior in tlie rat The writci is indebted to Mi 
Beacli for making these animals available for the pi ©sent study 
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B Results 

The lcsults of the open field test (Table 1) cleatly show a lcduc- 
tion in emotional defecation duitng the peiiod of sexual icceptnity 

TABLE 1 

Open Fifid Defecation Test 

Showing the effect of sexual receptivity upon emotional defecation jn 
the female r.it Scores are in teims of the numbei of fecal boluses excreted 
in a three minute test period Oest coitd == oestrous condition, R = recep¬ 
tive; NR = non-receptive 






Test 1 

Test 2 





Oest 

Mean 

Oest. 

Mean 

Gioup 



A r 

Coitd 

Boluses 

Court 

Boluses 

Expeiimental 


72 

R 

4 14 ± 26 

NR 

5 19 ± 30 

Conti of 



79 

NR 

5 77 ± 23 

NR 

4 91 ± 24 

Special 

Expt 


8 

NR 

5 88 

R 

3 25 







Standard 







cl roi 

of Critical 






Difference 

difference ratio 

Test 1' 

Conti ol 

minus 

Experimental 

1 63 

51 

3 20 

Test 2 

Contiol 

minus Experimental 

— 28 

,57 

— 50 

Experimental. Test 1 

minus 

Test 2 

—1 OS 

40* 

—2.62 

Contiol 

Test 1 

minus 

Test 2 

86 

43* 

2 00 


•The coirect foimula for correlated measures was used 


The mean numbei of fecal boluses excreted by the 72 jats of the 
experimental gioup, tested when leceptive, was 4 14, while the 
mean of the 79 control animals, tested when non-icceptive, was 
5.77 boluses. The difference between the two gioups is 3 2 times 
its standaid erioi Thus sexually receptive females aie less timid 
than non-ieceptive females Tile ieduction in emotional defecation 
induced by the sexually icceptive state does not cany ovei to the 
retest given two days latci. At this second test, given when both 
groups weie non-receptivc, the mean of the experimental group was 
5 19 boluses, while the mean of the contiol gioup was 4 91 boluses 
The difference of .28 between the two gioups is only 5 times its 
standard euoi The special experimental group of eight animals is 
too small to yield anything but suggestive lcsults It should be 
noted, howevei, that the fiist test was given to these animals when 
tiiey wcic non-rcccpti\c and that their mean scoic of 5 88 boluses 
is vciy close to that of the control gioup At their second test, these 
animals were icceptive, and then mean score of 3 25 boluses is con- 
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sidcrnbly below the second test scoic of drill i the c\pci inicnt.il 01 
contiol group. At least two factois favor ieduction in scoic upon 
this retest; (a) the fact that the females weic in heat, .uni (4) the 
fact that adaptation takes place when tests of this type aie repealed 
An estimate of the amount of reduction in scoic to be attributed to 
oestium mav be obtained by subtracting the first test score of the 
e\pciimental gioup (414 boluses) from the first teM: seme of the 
contiol gioup (5.77 boluses) ; this dfffcicncc is 1.63 boluses. An 
estimate of the amount of reduction in scoic to be nttnbntcd to 
adaptation mav be obtained by subtracting the second test seme of 
the control group (4.91 boluses) fiom the first test scoic of the 
same group (5,77 boluses); tins difference is .86 boluses. Now if 
these two factois summatc, the amount of reduction in defecation to 
be expected when both factors arc opeiating would be 2.49 boluses. 
The actual amount of reduction in the special expci unciital gioup 
is 2,63 boluses (5.88 — 3.25). This obtained result, then, would 
tend to suggest that these two factors favoring teduction in emotional 
defecation are additive. 

The influence of oestium upon defecation can also he shown by 
another method. For this treatment, the second test score of each 
animal was compared with the first test score of the same miim.il 
In the cxpeiimental group, lcccptive at the first test, 54 pet cent of 
the animals show an inciease of scoie on the second test, 28 pci cent 
show a decrease and 18 per cent made the same scoic on both tests. 
In the control gioup, non-rcceptive at both tests, 30 pei cent show 
an increase of score on the second, test, while in 50 per cent of the 
cases, the second test score was lower; 20 pci cent of the contiols 
made the same score on both tests. The difference between the 
per cent of animals in the two groups showing an increase in score 
is 3 04 times its standard erroi, while the critical ratio foi the 
per cent of animals showing reduced scores upon the second test 
is 2.80 

So far, then, the data show a decrease in emotional defecation 
during oestium, a result which has been Intel preted as indicating a 
reduction in emotionality or tiimdity dm mg the beat pciiod. I( is 
possible, however, that the decrease in defecation might be due to 
factors other than a decrease in emotionality. Foi example, female 
rats in heat are known to be more active in revolving chuim than 
are females not in heat (11). If they aie also moic active in the 
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open field situation, then a decrease in defecation might be due to a 
diiect antagonism between the mechanisms of running and of 
defecation. This alternative explanation is at once ruled out because 
females in heat are not moic active in the open field than females 
not in heat To test this, the door of the open field was maikcd oft 
by chalk lines into 9-inch squaies, Duiing tile same test penod from 
which the defecation scores weie obtained a recoid of the females’ 
activity was obtained by counting the numbci of the squares tiav- 
ersed. The aveiage exploiatoiy activity scoie for the receptive 
females was 77.7 squares (Table 2) , foi non-ieceptive females, 76 9 

TABLE 2 

Optn Field Exploratory Test 


Scores aie in terms of the numbei of 9-inch squares tiavcised in a three 
minute test period Oest coiid = ocstrous condition, R — i eccptivc ’ 
NR = non-receptive. 




Test 1 

Test 2 



Oest 

Mean 

Oest Mean 

Group 

N 

Cottd 

Squares 

Cond Squares 

Experimental 

72 

R 

77 7 ±2 6 

NR 56 1 ± 1 8 

Control 

79 

NR 

76 9 ± 1 9 

NR 57 0 ±. 1 S 

Special Expt 

8 

NR 

80 6 

R 61 3 





Standard 

error of Critical 




Difference 

difference ratio 

Test 1' Control 

minus Experimental 

— 8 

4.72 —17 

Test 2‘ Control 

minus Experimental 

.9 

3.75 .24 


squaies. This difference is only ,2 times its standaid error This 
result is not contiadictoty to the fact that females in heat aie more 
active in levolving drums, since Anderson (1) lias previously pre¬ 
sented evidence that activity of the type measuied in the open field 
may be best desciibcd as exploiatoiy, rathei than general, activity, 
and that this exploratory activity is independent of the type of 
activity measuied in the revolving drum. 

Other alternative explanations of the reduced defecation duiing 
oestrum might attnbutc the deciease in defecation to some of the 
numcious iactois such as metabolism change, fluctuations in food and 
water intake, and so foith, which appaiently vaiy with the ocstrous 
cycle A decrease in defecation in the open field might thus be due 
to vaiiation in the amount of feces picsent at difteicnt stages of the 
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cycle, and be quite independent of any change in emotionality, lo 
test certain of these alternative hypotheses, thice additional tests 
were used with smaller gtoups of animals The females used in 
these supplementary tests had all been used in the open field test, 
hut were not given more titan one of the additional tc^ts. I lie con¬ 
ditions of testing iveie as for the open field test, that is, the mis 
of the expeiimental gioup were first tested when in heat and were 
retested two (lays later when non-icceptivc; while the females of the 
control group were non-receptive at both tests. 

1. Supplemental y Tests 

a. Wat es-wading defecation lest (2). If the 1 exults of the open 
field test are due to die fact that females in heat contain a smaller 
amount of fecal material than non-icccptivc females, then it should 
follow that a somewhat stronger stimulating situation should not 
result m <ui tncicased amount of defecation in icccptivc females, 
whereas non-receptivc lats should show such an nun ease To test 
this, tlie water-wading defecation test was used. In this test, die 
rats arc placed in a bottomless sheet metal bo\ which is placed in a 
pan containing \ l /\ inches of watci. The rat is thus wading m 

TABLE 3 

Results or tub Confirmatory Tests Showing the Iiiilct or Spxuai 
Receptivity upon Timidity in tub Female Rat 
Oest coni ~ oestrous condition, R ~ receptive , A ’ll — non-rcccplivc, 
JRater-ivathug Defecation Test 


Group 

N 

Test l 
Oest, 
cond 

Mean 

Boluses 

'Vest 2 
Oest, 
cond 

Mean 

Boluses 

Experimental 

17 

R 

6+1 

NR 

71)0 

Control 

15 

NR 

S 67 

NR 

7 00 


Emergence from Living Cage Test 






Mean 


Menn 




minutes 


minutes 

Experiruemat 

23 

R 

7 n 

iVR 

12 70 

Control 

23 

NR 

11,15 

NR 

12 12 


Ejnrtgcncr fiom Stove I’tfr Test 






Menu 


M c.ni 




seconds 


set onds 

Experimental 

20 

R 

43,5 

NR 

71,7 

Control 

19 

NR 

47 6 

NR 

U S 
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watei in a daik box with no means of escape. The numbei of fecal 
boluses cxcietcd during a thiee minute test pciiod provides the 
mcasuic of emotionality The lesults (Table 3) show a gi eater 
amount of defecation foi both gioups as compared with the open 
field test, and the same gcneial lelations hold as foi the open 
field test that is, the lcccptive females defecate less than the non- 
reccptive females (6.41 boluses compared to 8 67) upon the /list 
test, while both gioups made exactly the same scoic of 7 00 boluses 
upon the second test when all animals weie non-xeccptive Tins test, 
then, would appeal to confirm the mtcipretation in teims of a 
reduced emotionality dunng the time of oestrum For fuither con- 
fiimation, two tests not involving defecation weic used. 

b E/neigence from living cage test (2) Foi this test the living 
cage of the lats was pulled out fiom its supporting shelves far 
enough to allow the lats free egress from the cage By climbing 
up the wire sides of the cage, the animals could escape through an 
opening (7 by 5 inches) in the top. The time lequued foi the 
animal to thus emcige from the cage was lccoidcd and used as the 
measuie of emotionality It is. assumed that lats which take a long 
time to emerge aic ldatively more timid The lesults of the emeigcncc 
fiom cage test (Tabic 3) again confirms those obtained with the 
defecation tests; the receptive females take less time to emerge from 
their living cage than do the non-reccptive females and the two 
groups make approximately the same scoie upon the second test. 

r Emei gence fiom stove pipe test (2, 9). The thiid confiimatoiy 
test was the stove-pipe test used by Stone (9) in studying wildness 
in lats The rats aie icquucd to run through a daik [J-shaped 
tunnel made of 4-inch stovc-pipc and to emerge into an open day- 
lighted exit box The time requned by the rat to thus emcige was 
used as the measure of emotionality, it being assumed that the moie 
timid animals will lemain in the daik tunnel a jeiatively long time. 
The results of this test ate somewhat less satisfactory than those of 
the othei tests. The females of the experimental gioup (Table 3) 
icquned less time to emcige when receptive than when non-ieccptive 
(43 5 seconds complied to 71 7 seconds) but the mean score of the 
aminals of the contiol gioup is but slightly above that of the experi¬ 
mental gioup upon the Hist test and is considerably below that of 
the cxpcuincntal gioup on the second test This discrepancy is 
ptobably due to original unequal emotionality of the animals in these 
two small gioups 
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The general consistency of tlie results obtained with the supple¬ 
mental y tests appeals to rule out the possibility that the tcsults of 
the open field test were due to some aitifacts and not doc to an 
actual deciease in timidity. It is possible to intciprct the results of 
the defecation tests as being due to changes in visccial excitability 
brought about by the ocstious condition. That is, if the ihirshold 
of visceral excitability (specifically, the mechanism of defecation) is 
raised duiing the heat period, then the females m heat might he 
expected to yield lower defecation scoics (independent of changes in 
timidity) than the animals not in heat If this explanation is applied 
to the defecation tests it would then be necessaiy to account foi the 
lesults of the emergence tests in terms of a diftcicnt pi maple, c g., as 
being due to changes in general activity. On the basis of the picsent 
evidence it is not possible to exclude the explanation in tcims of 
visceral excitability but the wiitci believes the data as a whole can 
be most adequately interpreted as indicating a reduction m timidity 
during the heat period. 

C Discussion 

The reduction of timidity during the heat period may be intcr- 
pieted in at least two ways, (a) The glandulm changes associated 
with the receptive stage apparently bring about an incicased sexual 
drive. It may thus be that the aroused drive or need tends to inhibit 
emotion as measured by the tests reported hcie. Results obtained by 
Hall (6) with the hunger drive confiim such an interpretation, since 
he found that hungry rats are less emotional in the field situation 
than non-hungry rats. Hall interpreted his results as indicating an 
inhibition of emotional behavior by the presence of a stiong need. 
The results of the present study can readily be intcrpietcd similarly 
Hall also found that the leduced emotionality brought about by the 
hunger condition tended to persist even when the animals weic not 
hungry In the present study, no such permanent adjustment was 
found, but it should be noted that the number of repetitions in this 
study is much less than in Hall’s. 

{b) The second interpretation of the reduced timidity of the 
female during the receptive period involves the assumption that the 
glandular changes associated with oestrum not only affect the sexual 
drive, but also act directly to reduce emotionality. The reduced 
timidity during tire receptive stage would then be due, not to an 
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inhibition of emotion by the piesence of a stiong need, but lathci to 
some more direct effect of the glandulai changes upon the mech¬ 
anisms of emotion. Evidence to be piesented in a latei paper (3) 
suggests that such may be the case, and that glandular changes 
associated with the sexual hoi mooes may icsult m a decieased emo¬ 
tionality even when no dnve is piescnt 

Varying results obtained in compaiing male and female lats upon 
such tasks as maze pe»formnnee 2 may in part be due to changes in 
emotionality associated with ocstium That is, if the experimental 
conditions arc such that emotional factois may play a xclativelj laige 
idle in deteimining the pcifoimance, then the reduction in timidity 
during the heat penod might be of sufficient importance to icsult 
in bettei peifoimancc by the female group. That such an lmpiovc- 
ment need not neccssanly occm undei all learning conditions is 
indicated by Ball’s (4) studj m which no significant diffei cnccs 
weic found between females learning a maze when in oestium and 
females learning the same maze when in dioestuim Picvious studies 
liave shown that vaiious functions such as activity (11), ieflcx 
time (7), and metabolism (8) may fluctuate with the oestious cycle 
The piescnt study establishes a change in timidity at ematianahtj 
duiing the leccptivc state. The use of the female animal in some 
types of expci {mentation may there foie lead to the introduction of 
scvcial moie oi less uncontrolled vaiiables This fact makes the 
female iat a somewhat undesirable animal foi gcncial experimenta¬ 
tion and casts some doubt upon the genciaf proceduie of using 
mixed gioups of male and female animals for expenmcntal and 
contiol groups. These considciations also cast doubt upon the use 
of mixed gioups of animals in conelational studies Apait from the 
dangei of the existence of sex differences which might affect conela- 
tions, it is possible that tile inclusion of female rats which may be 
given the vaiions tests at different stages of the oestious cycle may 
mailcedly affect the obtained coirelations If, foi example, the 
perfoimance upon two different tests may in pait be influenced by 
functions (such as activity oi timidity) which vary with the oestious 
cycle, then any coi relation between the two tests could be obscuicd 
by the fact that the females may diffei in the stage of oestrous at 
which they aie given the tests. In general, then, the possibility of 
uncontioiled vaiiables intioduccd by the use of female lats should be 
considered in evaluating experimental results 

®Thc studies have been reviewed by Tomlin and Stone (10) 
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D Summary' 

1. Female i.its aic less timid {as mcasuicd bj scveml tests) 
when sexually icccptive than when non-icccptivc. 

2. The ieduction in tnmditv during the beat pcnod ma\ in pint 
he due to the inhibition ot emotional beliaviui bv the pi cm. 1 nee of ,i 
stiong d live, but mav also be due to the tin cut action of the 
glandulai changes associated with oestium upon ihe mcilunisnis of 
emotionality. 

3. it is pointed out that several functions, such as uctmty and 
timidity, aic known to vsuv with the ocstious c\clc, and that the 
vise of female in expelimciitation tUciefovc tends to intinduce 
several known uncontrolled vaiinhJes 
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THE SEX HORMONES AND EMOTIONAL BEHAVIOR. 
II. THE INFLUENCE OF THE FEMALE SEX HOR¬ 
MONE UPON TIMIDITY IN NORMAL AND 
CASTRATED FEMALE RATS* 

Departments of Psyihology, Hat void University and Radctiffc College 


E. E Anderson and Sar\h Ferrall Anderson 


A Introduction 

In the fiist papei of this senes (3) it was shown that there is 
a reduction of timidity dui mg the sexually leceptivc stage of oestrous 
in the female lat Two mteipietations of this decreased timidity 
were suggested* ( a ) The glandulai changes associated with oestrum 
result in an met cased sexual drive, and this drive may inhibit emo¬ 
tion; ( h ) the glandulai changes may act daectly upon the mechan¬ 
isms of emotion to reduce timidity, lathei than indirectly thiough 
the sexual drive The piesent study is an attempt to obtain data 
which will aid in choosing between these two hypotheses. The prob¬ 
lem is to pioduce glandular changes similai to those occurring during 
the sexually leceptive state without, however, producing sexual duve 
The glandular changes assumed to be similar to those occurung 
during oestrum wete pioduced by injections of the female sex hor¬ 
mone (P> ogynon-B, Sobering). Fortunately, this hoimone pioduces 
different icsults in castrated and noimal females In the castrate 
(1), injection of the sex hoimone results in the vaginal smear 
typical of the icceptive stage of oestius [Long and Evans (6), Stage 
2] Tins condition may be continued as long as the hoimone is 
regulaily injected In the noimal female, on the othci hand, 
continued daily injections of the female sex hoimone in the propei 
dosage may pioduce one heat penod, but thcic is then, foi a time, 
a persistent and continuous dioestious state (5). 1 It is thus possible 
to supply both gioups of animals with an excess of the sexual hormone 
while obtaining a mariced diffeience in the oestious stage as indi- 

*Reccived in the Ecliton.il Office on Febiuaiy 15, 1939 
*If tlie injections me continued long enough, the female may again show 
the smears typical of oeslnim (5). In the present study, injections weie 
stopped befoie this stage of lenewed oestium was leached, 

159 
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cated byvagin.il smears. With lcfeicnce to the the ones to be tested, 
then, ceitam deductions would appeal to follow. If the ieduced 
timidity duimg ocstium is due to the inhibition of emotion by chive 
(Theory 1, above), then castintcd females injected with se\ hormone 
so as to pioduce the typical smc.ii of ocstium 2 should he less timid 
than control castiatcs. With the iioimal females, on the othci hand, 
injections of the sex hormone icsult in the diocstrons smcai and pie- 
sumably no sexual drive is ptcsciit. Consequently, no change in 
timidity is to be expected, ovci contiol noimals in the diocstious 
stage The second thcoiy (Tlieoiy 2, above) suggests that the 
glandular changes associated with ocstium icsult in decreased 
timidity independently of the presence of the sexual drive "This 
theory -would therefore require that both the noimal and castrate 
female groups injected with the sex hormone should show' a decreased 
timidity, since the rcquiicd glandular changes aie being produced 
although the ocstrous stages vary maikcdly in the two gimips. The 
two theories thus agree in the expectation of reduced timidity in the 
injected castiatcs but disagree as to the result to be expected with 
normal females injected with the sex hormone. 

B Procedure 

The test of timidity used throughout the present experiment was 
tlie watci-wading defecation test previously described (2). The 
animal to be tested is placed iu a bottomless sheet-metal box 12 by 
10 by 13 inches high which is placed in a pan containing l 1 ^ inches 
of water at loom temperature A sliding shcct-mcul dom at the 
top of the box is used to mttoduce the lat into the apparatus and 
prevents escape by jumping The lat is thus wading m \\ .iter in 
a dark box with no means of escape. The emotional score con¬ 
sists of the numbci of fecal boluses excreted during a tlnec-minute 
test period. 

1. A nun ah 

a Castrated groups, Alt females of the castiatcd gtoups wetc 
ovariectomized under deep ctlici anesthesia at 32 to 46 days of age. 

This argument assumes that the coinifiei! smear gives some indication 
as to the presence of the sexual drive, Hull (4) lias pointed mil that 
smears are not pc if eel ly correlated with behavior, nnd thereinie some 
error may arise fiom the use of smears as the criterion of dnvt in the 
present study Tins criticism is considered later in the section devoted 
to discussion 
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They weie 117 days old at the beginning of the first senes of six 
tests of the piescnt expciiment. Two groups of nine animals each 
weie selected fiom a laiger gioup of castiated females upon the 
basis of a senes of six daily water-wading tests (Senes 1) given in 
connection with anothci expciiment The gioups weie so formed 
that each animal of Group A was matched by an animal in Gioup B 
which had made approximately the same defecation score (number 
of fecal boluses cxcicted) on the seiies of six tests Thu teen days 
aftci this senes of tests, castiate Gioup A was given daily sub¬ 
cutaneous injections of 2 5 RU of the female sex hoimone ( Piogy- 
non-Bj Schenng) in 2 cc. of sesame oil After six daily injections 
a series of foui daily tests (Scries 2) was given in the water-wading 
apparatus, the daily injections of hoimone being continued dining 
this test penod. Gioup B served as a contiol gioup duiing this 
test period, being treated exactly as Gioup A with the exception that 
the daily injections consisted of 2 cc of sesame oil without the sex 
hoimone. Aftei this second seiies of defecation tests, the animals 
weie rested toi 24 days, then given 10 days of daily injections, a 
seiies of foui daily watci-wading tests (Senes 3) being given on 
the last foui days of injections. In this second senes of injections 
the gioups were lcvcised, Gioup A now lccciving the contiol injec¬ 
tion of sesame oil and Gioup B lecciving the sex hormone. 

b. Nonrial gioups. A large numbei of noimal pigmented females 
(117 days old) were given a seiies of six daily tests (Scries 1) in the 
water-wading appaiatus in connection with anothci expei iment On 
the basis of the scores made in this first series, two groups of 12 
females each weie selected so as to be equally matched in then 
defecation scoics. Thiitecn days aftci this senes of tests noimal 
Group A was given daily subcutaneous injections of 25 R U of the 
female sex hoimone in 2 cc. of sesame oil. Aftei six days of 
injections 3 a senes of foui daily tests (Senes 2) was given in the 
water-wading appaiatus, the daily injections of hoimone being con¬ 
tinued during this test penod Gioup B seived as a contiol gioup 
duiing this penod, being tieated exactly as Gioup A with the excep¬ 
tion that the daily injections consisted of .2 cc. of sesame oil with¬ 
out sex hoimone At the conclusion of this second series of tests, 


°The number of daily injections of hoimone wai given before testing 
was begun in orilci to insme that the noimal females would show diocstrous 
smeais tlnoiighoiit the senes of daily tests. 
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the animals rested foi 24 days, then followed 10 da\s of daily mic¬ 
tions, a series of four watcr-wndmg tests being given (Sours 3) on 
the last four days of injections At this second series of injections, 
the gioups were leveiscd, Group A now receiving the control injec¬ 
tion of sesame oil and Group B receiving the sc\ hoi mono. I he 
animals of these two groups wcie again allowed to lest foi 27 days 
and weie then given a final control senes (Series 4) of four daily 
water-wading defecation tests, no injections being given to citlici 
group. 

Vaginal smears were taken daily fiom all animals, both normals 
and castiates, during the pcnod in which they lcccivcd either contiol 
or hormone injections When bchavioial tests wcic being given, 
injections and the taking of smears always followed the emotionnl 
test. 

C. Rpsults 
1. Cast Kited Gioups 

The scores in terms of the mean number of fecal boluses exacted 
per daily test for the various seties of tests given the castrate Gioups 
A and B are presented m Tabic 1 It will be noted that the animals 

TABLE 1 

Emotional Defecation or Castrated Femaip Rats in fiiF \Va ri r-Waimno 

Test as Influenced ny the Injection of tub Fpmaie Sev Hormone 
Series I consists of six daily tests of three minutes encltj nil other seric» 
constat of four daily tests of three minutes ench. Scores are in terms of 
the mean number of fecal boluses excreted per daily test 



Series 1 

Series 2 

Series 3 


Injec- Mean 

Mean 

Mean 

N 

tion boluses 

Injection boluses 

Injection boluses 

Group A 9 

None 5 26 

Hormone 3 67 

Control oil 4 56 

Group B 9 

None 5 35 

Control oil 3.92 

Hormone 2 72 

Difference 




Control minus hormone 

.2S 

S 8+ 

Standard error of difference"* 

68 

.89 

Critical mtio 


.37 

2 07 


*Sinee the groups were originally paired, the standard errors were cal¬ 
culated from the differences between paired animals, using apiuopiicue 
formulae for small groups. 


receiving sex hormone, Group A, Series 2, defecate somewhat less 
(3.67 boluses) than the contiol animals, Gioup B, Series 2, of tins 
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period (3 92 boluses) When the ticatment Riven the two gioups 
is reveised, the 3.its leceiving sex hoimone (Group B d Sciies 3) 
again yield a loivei emotional score (2 72 boluses) than the contiol 
animals (Gioup A, Senes 3 ; 4 56 boluses) All of these values 
lack statistical significance (Table 1) but the consistency of the 
lcsults argues foi the existence of a leal effect of the hoimone, 
especially m view of the reveisal of the treatment given the two 
groups. In so far, then, as it is safe to argue from data which aic 
consistent but lack statistical significance because of the small size 
of the groups involved, the injection of the female sex hormone into 
castiated females lcsults in a decieasc in timidity as compaied with 
control castiatcs 

a, Vaginal sweats Thioughout the penod of hormone injection, 
all castiated females yielded the coinificd smcais of oestuim Dunng 
the control periods, all smears were those of the typical non-injectcd 
castrated female 

2 No> mal G> mips 

The tesults foi the not mal Groups J and B ate piesentcd in 
Table 2 It is again to be noted that the injection of the sex 
hormone consistently results in a dccicase in emotional defecation 
The results again lack statistical significance, but sevcial facts aiguc 
strongly that the obtained differences are leal and not due to chance 
(tf) The general consistency of the lcsults, i.c , the group le- 
ceivmg hormone was below the control group in both Senes 2 and 3 
The fact that the treatment given the groups was lcveiscd fot Series 2 
and 3 stiengthens tin's aigument 

(Z>) The two groups were paued upon the basis of the scores 
made in the six tests of Senes 1. Twelve weeks latei the two gioups 
made almost exactly the same scoie upon the control Senes 4 
(Table 2) 

(c) In both gioups, the cxpenmental hoimone seiics is followed 
by an increased score (in the same group) at the next control senes; 
i.c, Gioup A aveiaged 3 79 boluses when receiving sex hormone 
(Senes 2), foui weeks later, leceiving a control injection (Series 3) 
the aveiage foi Gioup J was 4.02 boluses Group B averaged 2 81 
boluses when leceiving hoimone (Seiies 3) and 2 88 boluses when 
receiving contiol injections (Senes 4). Although small, these in¬ 
creases at subsequent tests would appeal to be especially significant 
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paired animals, using appropriate formulae for small g-oups 
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since the test in general shows adaptation when later senes aie 
presented. 

These vaiious facts, then, support the interpretation that injec¬ 
tions of the sexual hormone result in a decieased timidity as measured 
by the defecation test However, the results can only be consideied 
suggestive since they lack adequate statistical significance 

a. Vaginal smews With one exception, noimal females during 
the test period of injection of sexual hoimone showed the smear 
typical of dioestious. Duimg the control injection periods, the 
srneais were noimal, le, they showed the complete range in the 
cycle as described by Long and Evans. 

C Discussion 

In spite of the lack of statistical significance, the geneial con¬ 
sistency of the results suppoits the second theory proposed That is, 
the glandulai changes brought about by the injection of the female 
sex hoimone appeal to lesult in a reduction in timidity 4 legaldless 
of whethci 01 not the sexual drive is aioused. In an cailier section 
(Footnote 1) it was noted that the coimfied smear gives only an 
inadequate index of the piesence of heat behavioi, and that it is 
possible that the sexual drive was not aroused m the piesent cas- 
tiated injected gioup. It might therefore be argued that the piesent 
experiment is an inadequate test of the theory that the reduction 
in timidity during the heat phase of the normal female is due to an 
inhibition of emotionality by the presence of a drive It was previ¬ 
ously pointed out, however, that such a theory would imply that the 
normal injected gioups of the present experiment should not show 
a i eduction in timidity as compared with theii non-injected contiol 
normals If the castiated injected females aie consideied not to 
be sexually aioused, then they, also, would not be expected to show 
a i eduction in timidity scoie Both of these implications are appar¬ 
ently contradicted by the results of the piesent experiment. It is 
possible, of couise, that the two theories should not be tieated as 

'‘It is possible that the leduction in defecation scoi ea bioiight about by 
the hoimone injections may be due to changes in visceral excitability rather 
than to changes in timidity That is, if the thicshold of excitability of 
the mechanism of defecation is laised by the hoimone injections, then a 
reduction in defecation scoie would be expected independently of anv 
change in timidity The wntci has farmed the Intelpretation m terms 
of change in timidity, but the alternative explanation cannot be i tiled out 
on the basis of piesent evidence. 
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antagonistic, since the glandular changes might result in a induction 
in tumdity without the presence of a drive (Theory 2), but tin- 
pi esencc of the dnve might result in a still gicatci reduction m 
emotionality (Theoiy 1). If such a combination of factois takes 
place one would expect noimal females dining oestmin (glandulai 
changes plus diivc) to show a gieatci reduction in timidity than 
noimal females injected with the sex boimonc (glandular changes 
alone). The scoies to be expected foi injected cash ate animals 
would depend upon whether Oi not the sexual diivc was moused. 
The data so far obtained are not adequate to completely solve this 
pioblem, but such comparisons as can he made seem to indicate 
that some such combination of factors mav take place The com¬ 
parisons have been made as described below. 

1 Noimal Females in Oestrum 

In the first papei of this series (3) of papers, mnm.il females 
in oestrum aveiaged 414 boluses on an open field defecation test 
while females not in heat aveiaged 5 77 boluses The diftciciuc of 
1.63 boluses is a reduction of 28 pet cent of the conti ol value In 
the same experiment a watci-wading test yielded averages of 6.41 
and 8.67 boluses for females in heat and not m heat icspcctivclv, 
The difference of 2 26 boluses is a reduction of 26 pei cent of the 
contiol value Oestrum, then, appeals to lcsidt in a dec tease in 
timidity of about 27 pet cent 

2. Normal Females Injected luith Piogynon-Ii 

Unfmtunately, the amount of reduction in defecation scoie pio- 
duced by Pi ogynov-B was not the same in Series 2 and Series 3. 
A somewhat inadequate measure of the amount of decieasc has been 
obtained by combining the scoie made bv Gioups A and B when 
given hormone (3.79 -f- 2.81 = 6 60 boluses) and comparing tins 
value with the scoie made by Groups d and B when sciving as con¬ 
trols (4 19 4“ 4 02 = 8.21 boluses) The difference of 1.61 is a re¬ 
duction of 19 6 pei cent of the contiol value. This value is some¬ 
what below that for the normal female m ocstium and thus mav 
indicate that the presence of the sexual diivc jesults in a gicatci 
decrease in timidity than can be accounted foi m terms of glandul.it 
activity alone. 
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3 Gashated Females Injected with Ptogynon-B 

The measuie of amount of deciease in emotionality was obtained 
in the same way as foi the noimal gioups. The combined scoie for 
hoimone treatment is 6 39 boluses as compaied to the combined 
contiol score of 8 48 boluses The difteience of 2 09 boluses is a 
reduction of 24 6 pei cent of the control value. This figure is quite 
close to the deciease pioduced in noimal females by oestnim, and 
somewhat gieatei than the deciease pioduced by Progynon-B injec¬ 
tions in normal females 

Because of the small number of animals in some of the gioups, 
the above compaiisons can be considered as only suggestive at best 
They do, howevei, suggest that the female sex hoimone appears to 
produce a deciease in timidity of about 20 pei cent, even though the 
sexual drive is not aroused, and that the piesence of the drive along 
with tlie glandular changes mav lesult in a furthei deciease in emo¬ 
tional score of fiom 5 to 8 pci cent 

The reduction of timidity duung the heat stage of the oestrous 
cycle (3) thus appears to be due to some inhibition of emotionality 
by the aroused sexual drive plus some action of the hoimone which 
affects the mechanism of emotionality independently of the duve state 
The latter factor appeals to be of consideiablv more impoitance than 
the first The mechanism by which the female hoimone acts to 
veduce timidity is at present not clear, but the wliter is inclined to 
believe that the action is indirect and piobably involves the pituitary 
gland rathci than being a duect lesult of the effect of the female 
hoimone upon the mechanism of emotionality 

D. Summary 

1 In both normal and castrated female rats, injection of the 
female sex hormone appears to result in a leduction in timidity, 
although tiie lesults aie not statistically significant 

2. The results aie considered in relation to two theones con¬ 
cerning the effect of oestrum upon timidity. 
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THE SEX HORMONES AND EMOTIONAL BEHAVIOR: 
III. THE EFFECT OF CASTRATION UPON 
TIMIDITY IN MALE AND FEMALE RATS W 


Depat Iment of Psychology, Hat vat d Unvuetsily 


E E. Anderson 


A. Introduction 

In the first paper of this senes (2) it was found that females in 
heat were less timid or emotional than females not in heat In the 
second paper (3), the evidence indicated that injection of the female 
sex hormone into eithci normal oi castrated females lesults in some 
leduction in timidity Because of the comparable effects of the 
female sex hormone upon noimal and castiated animals, the lesults 
weie inteipicted as indicating that the leduction in timidity during 
oestrum was largely due to some action (cither diiect nr indirect) 
of the female hormone upon the mechanisms of emotionality. The 
evidence presented has thus indicated a temporary change in emo¬ 
tionality of the female rat due to action of the female sex hoimonc 
The picscnt experiment was designed to test whethei oi not this 
change in timidity induced by the sex hoimone might also be perma¬ 
nent If the sex hoimones play a iole in determining the general 
and relatively permanent level of emotionality oi timidity, then 
animals castrated before puberty might be expected to have a different 
emotional level than noimal animals On the othei hand, if the 
general level of timidity of an animal is independent of the action of 
the sex hoimones, then no difference between normal and castiaterL 
animals would be expected 

With the male rat the writei (1) has lepoited negative correla¬ 
tions ranging fiom —34 to —.58 between measures of sexual drive 
and emotionality oi timidity The sign of the coefficient means 
that a high degice of sexual drive is associated with a low degree 
of timidity Since castration ultimately lesults m a loss of sexual 
dnve (7) it might appeal that castration should lesult in an increase 
in timidity. Howevei, such a lesult would follow only if the sex 

•Received in the Editorial Office on February IS, 1939 


169 



170 


JOURNAL OF GENETIC PSYCHOLOGY 


glands themselves are important deterniineis of individual diffcieni.es 
in both sexual and emotional behavior The piesent cxpenmcnt 
demonstrates that neither male nor female rats castiatcd at an early 
age are moie timid than normal lats. 

B. PROCFDURE 
1, A mmals 

a, Female gioufis A total of 43 castiated and 40 normal pig¬ 
mented female rats was used. At 32 to 46 days of age, half of the 
females of a given littei weie placed in the normal gimip and the 
other half were castiatcd All operations weie pcifoinied undei 
deep ether anesthesia and aseptic ctyulitioiis The animals wcic 
housed (five per cage) in mesh wire cages measuring 1 M/i by 12 by 
12^ inches, and weie maintained upon a diet of dog chow supple¬ 
mented with fresh meat and lettuce 

b. Male giotips A total of 42 castrated and 42 jionnul pig¬ 
mented male tats was used in the present cxpenmcnt. At 28 to 41 
days of age, half of the males of a given litter wcic placed in the 
noimal group and the otliei half were castrated nuclei deep ether 
anesthesia and under aseptic conditions. Housing and maintenance 
weie as for the female groups, males and females being caged 
separately 

Both male and female groups were 112 days old (range 100 to 
116 days) at the beginning of the present expci iment. 

2. Tests Used 

Three tests of emotionality oi timidity were used: 

a. Open field defecation test. This test has been previously 
desciibed by Hall (5) and Anderson (1), The lat to lie tested is 
placed in a circulai open field 90 inches in diameter and left fot a 
period of three minutes. Two such 3-minutc tests wcic given 
with a 4-day intci val between tests. The scoie is the mean number 
of fecal boluses excreted during the test pciiods. 

b, Watei-wading test (1). The animal to be tested was placed 
in a bottomless sheet-metal box 12 by 10 bv 13 inches high which 
was placed in a pan containing l J /\ inches of watci. A shcet- 
metal sliding dooi was used for mtioducing the animal into the 
apparatus. The test period was tluee minutes in length and the 
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emotional score consists of the number of fecal boluses excreted 
The first water-wading test was given on the day following the 
second open field test Six daily tests weie given in the watei- 
wading apparatus. 

c. Eme>gence fiom living cage test (1). Foi this test, the 
mesh wire living cage of the animals was pulled foiwaid fiom its 
supporting shelves to allow free egiess fiom the cage through a 
5- by 7-inch hole in the top of the cage A stop watch was staited 
when the cage was pulled foiwaid and the tune was recoided when 
a rat came out on top of the cage The test was continued until 
all five rats of a given cage had thus emerged or until 20 minutes 
had elapsed, at which time the test was discontinued and all animals 
still lemaimng in the cage weie given the maximum scoie of 20 
minutes. The fiist emeigence test was given 10 days aftei the 
conclusion of the water-wading test, the test being lepeated daily 
for four days. Not all of the animals weie given the picsent test, 
the numbci being indicated in the appiopnate tables. 

In all of the above three tests, a low store indicates less timidity 
The apparatus used was duplicated, and males and females were 
not tested upon the same piece of apparatus 

C. Results 
1 Female Rats 

The results foi the female groups aic presented in Tabic 

1 None of the thiee tests of timidity shows a significant 
difference between the noimal and castiated animals. The two 
defecation tests yield diffeiences which are opposite in dnection 
and which aie less than one times theii standard enoi In the 
emergence from cage test, the noimal females made an aveiage 
score considerably below that of the castrated animals. The differ¬ 
ence is probably large enough to meiit some consideration since it is 

2 1 times its standaid error. Unfortunately, the emeigence fiom 
cage test is not an unambiguous measme of timidity or emotionality 
since it probably involves activity and othei factors as well as emo¬ 
tionality. Since castiated females aie known to be less active than 
normal females (6), such differences as weie obtained with the 
present test may be due to differences in the activity level of the 
two groups. 
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2, Discussion of Female Gioups 

In view of the inconsistent and statistically non-significant diffci- 
ences obtained with the various tests used, the results can probably 
be best mterpieted as indicating no true difference in timidity be¬ 
tween noimal and castrated female rats If this interpretation is 
coriect, a somewhat paradoxical situation appears, ie, while cas¬ 
tration does not increase timidity, the piesence of changes brought 
about by the sex hoimone either during normal oestium (2) oi by 
injecting the hormone (3) appears to result in a decrease in timidity 
In other words, the piesence of the hormone leduces timidity, but 
the complete absence of the sex glands does not increase timidity. 
This seeming paradox can probably be interpieted as follows: the 
emotional level or degree of emotionality of a given animal does 
not depend upon anv action of the sex hormones Therefore castra¬ 
tion at an caily age docs not affect the timidity scoie. On the other 
hand, once the gencial level of emotionality is established, vanous 
factors may opeiate to change the degree of emotionality temporarily 
The eailiei papeis of this seiies (2, 3) indicate that the female sex 
hoimone is one such factor that may temporarily decrease the 
amount of timidity displayed in the female rat 

3 Male Rats 

The results aie presented in Table 2 All differences arc slight 
and not statistically significant. The normal males are slightly less 
emotional in the open field test while the castrated males give the 
lowci scoics in the watci-wading and cmeigcnce fiom cage tests 

4 Discussion of Male Gioups 

The lesults show a complete absence of the effects of castration 
upon timidity in the male rat It is thus indicated that the sex 
glands aic not determiners of individual differences in emotional 
behavioi The souice of the negative coi relations between sexual 
drive and timidity in the male rat must therefoie be sought else- 
wheie than in the sex glands. Although the evidence at present is 
incomplete and inadequate, the writer is inclined to believe that the 
pituitary gland is one impoitant factor in determining the relation 
between sexual and emotional behavioi It is known that the 
pituitary gland secietes at least two hoimones which influence the 
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sexual glands It is therefore quite possible that individual differ¬ 
ences in sexual diive arc in large pait dependent upon differences 
in functional capacity of the hypophysis. The sexual glands might 
thus play a necessary part in sexual behavior, but the ultimate souicc 
of individual diffeicnces would he in the pituitary gland mlhci than 
in the gonads. That the pituitaiy gland may also play a idle in 
the determination of individual differences in emotional hcliavioi lias 
been suggested by some evidence obtained by the wiitci (4), In 
addition to the glandular factors, it is also piobnble that ncuial 
factors may be involved in the iclation between emotional and sexual 
behavioi In any case, the present expeiiment rules out the gonads 
as a source of the iclation, 


D. Summary 

1 Castrated and normal lats of both sexes were compared on 
three tests of timidity. 

2. No significant differences in timidity were found between cas- 
tiatcd and normal rats of cither sex. 

3 The data arc consideicd with tcfcicncc to results previously 
repotted. 
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THE GENETIC DEVELOPMENT OF THE ASSOCIA- 
TIONAL STRUCTURES OF ABSTRACT THINKING* 

Drpatlmcnl of Psychology, ttuntet College 


Livingston Welch 


A Introduction 
1 The Teim " Abstt act Thinking" 

By abstiact thinking we mean the ability to include several or 
many smallci concepts in one laigc concept at the linguist level Foi 
example, the ability to think of this thing as a cat, that thing as a 
dog, anothei as a cow, and to think of all of them as comprising the 
class of animals, not sub-linguistically, but at a level at which wc 
attach labels to all of these concepts The philosophic mind might 
be inclined to stretch the meaning of abstract thinking so as to 
include the sub-linguistic activity which enables the infant to behave 
as though he understood the distinction between food and non-food 
and at the same time manifest a picfcicnce foi one type of food 
instead of anothei. 

We are willing to concede this expansion of the teun abstract 
thinking, piovided one leahzes that linguistic activity lecjunes a much , 
higher mental development. We aie interested mainly in the lin¬ 
guistic type and in the vaiious levels of abstiact concepts which go 
to make up hiciaichical structures The class "Fruit" includes 
apples, pears, etc., and the class "vegetable" includes potatoes, peas, 
etc Fiuit and vegetables thus arc abstiact concepts of the first 
order They in turn may be species of a more inclusive class "Food” 
which in this relationship would stand as a concept of the second 
order. The structuies of oui natuial sciences often constitute 
hierarchies of as many as eight or nine levels. 

2 The Pi ehminai y Investigation 

Oui fiist investigation of the genetic development of abstract think¬ 
ing consisted in studying the language development of five child ten 
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of the Home foi Hebrew Infants (N Y. C.) fiom tlicii 12th 
month to then 26th month, on alternate (lavs The group con¬ 
sisted of thiee boys and two gills with 7Q’s langing fiom 76 to 110, 
On alternate days a list of 25 woids was taught them. That is to 
say, the word for each object and act on the list was lepeated fiom 30 
to 70 times, while the object was carefully displayed to the child 
or he was made to peiform the act. In some cases it leqimed sev- 
eial thousand repetitions befoie the child] en showed a knowledge 
of a wotiL When the children weie 19 o\ 20 months old and had 
an avciage subvocal vocabulary of 15 words we began to tcacli them 
the genus and species of flowers, animals, chairs, and balls The 
perceptible differences in the species of the first two gioups were 
quite slight, but were very great in the last two. 

The species wc used in the "chan" gioup weic a sti night uptight 
chair and a collapsed folding chair; in the "ball’’ gioup, a led ball, 
8" in circumference and a ball of simiLar si/c and coloi in n col¬ 
lapsed state The “animal” gioup consisted of a tmtie, a hippopota¬ 
mus, a seal, and a sheep. The colors differed except in the case of the 
seal and the hippopotamus The tuitlc was very much smallci than 
the rest. The other animals were loughlv about 4" long and 
2" high. The flowcis weic a laige yellow clnysanthcmum, a point- 
settia with red felt finger-like petals, a white pointsettia, a wild msc 
(dark orange), and a small pompom chrysanthemum with a blue 
center and brown leaves. The species names and genus names of all 
of these objects weic of one syllable. In the "ball’’ gioup the genus 
symbol was taught first, and in the "chair" group the species symbols 
were taught first, while both the genus and species names of the 
"animal" and " flower" groups were taught simultaneously. 

In teaching the children abstiact concepts wc lepeated the species 
and class symbols the same numbei of times during any test peiiod 
We tested for sub vocal knowledge of any species symbols by having 
the child identify the object in a group of like objects when the 
coirect symbol was given The child was ciedited with knowledge 
upon the conect identification thiee times in succession on tluce 
alternate days. We tested for sub vocal knowledge of the class sym¬ 
bols by placing one member of a class (foi example the tm tic) in a 
gioup of extra-test objects and by giving the class symbol Thu, 
involved nine tnah in which the class symbol was lepeated tincc 
times in among symbols foi othci objects. 
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Another test foi abstiact knowledge consisted in asking for the 
class when only membcis of that class wcie piescnt In this type 
of test the child was luegularly called upon nine times to identify 
the class as a whole and two different species This shift from 
identifying an object in one situation when the class symbol was 
given, to identifying the same object in another situation when its 
species symbol was given, and to identifying the gioup as a whole 
in this second situation when the class symbol was given, kept the 
scores of the children extiemcly low, yet this was the only way 
that we could make certain they undeistood genus and species phe¬ 
nomena at the linguistic level. 

Fiom then 20th to then 23id month these children wcie condi¬ 
tioned and tested no moie than once a week. Fiom then 24th to 
their 26th month they wcie conditioned and tested on alternate days 
By the end of six months they knew no moie concerning genus and 
species than they did in the beginning If the tiaining had any effect 
on them it was to ictaid them, since it seemed to destioy then 
motivation completely Duiing the hist thicc months of the experi¬ 
ment we found that our chiltlien could not retain both the genus 
and species symbols for anv of our test material They learned 
neither the genus noi the species symbols when taught at the same 
time. In other instances, if the children first learned the class 
symbol and were later taught the species symbols, they were either 
completely confused bv this additional training oi else learned the 
species symbols and foigot the class symbol The same was true 
when we fiist taught them the species symbols and latei the genus 
symbol 

Our next investigation was along totally diffeient lines and in¬ 
volved widening somewhat the scope of oui inquiry It is tins phase 
of our work that we arc presenting in detail 

B. The Present Problem 

The questions which we have attempted to answer in this study 
aie: ( a ) When do children normally begin to learn abstract con¬ 
cepts ? ( b ) At what rate does then vocabulary of abstract concepts 

normally increase ? (c) How much training is nccessaiy to teach 

childicn of 3, 4, 5 and 6 years of age abstract concepts of the 1st, 
2nd and 3rd ordei? (d) What section of the hierarchical structures 
supporting second and thud Older concepts does the child find the 
most difficult m the piocess of learning? 
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Two different types of technique were used which divided the- 
study into two sepai ate pnits. The first consisted of an identifica¬ 
tion and questionnaire test, the second of a conditioning test, 

C. The Identification and Queshonnairi Tests 

1. The Pioceduie 

a The mateual and method of testing The malcnals foi the 

identification test were a toy dog, a cow, a hoi sc and a pig, a soldici 
and a nurse, a hat, coat and shoes, a chaii and table, a cm rot, and a 
potato, an apple, a banana and an orange. The smnllet matenals 
were spread on a tabic The child was asked to identify at least 
two animals, the toy man and woman, two vegetables, two fruits, 
and the two pieces of furniture when these species names wete given. 
After that lie was asked to identify group concepts, Foi instance, 
he was asked to place the " animals' ' ovei in one coinci of the table 
and to give them all of the "vegetables.” The tovs weic then mixed 
up and he was asked to put the "people” ovci in another coiner of 
the table and to give them "ftnit” Pic was also asked what "furni- 
tute” he liked the best and to show the cxpciimcnlci his "dailies” 
He was asked to pick up the "soldict” and the "inn sc” and to collect 
all of the "food” in his lnp. If the child manifested knowledge of 
the animals, people, clothes, furniture and food concepts in relation 
to their respective species, he was given credit foi understanding 
five first order abstiact concepts. If in addition, he properly iden¬ 
tified the fruit and vegetables, the soldier and the nurse, lie was 
given credit for a knowledge of two second hieiaichy concepts (eg., 
second oidc* food, including fiist ordet fi nils and fiist Older vege¬ 
tables—ft mis, including bananas, oranges— vegetables including po¬ 
tatoes, carrots; and second order people, including fust oidci mail 
and first order woman—man including soldici and woman including, 
nurse). The total number of points for this test was eight. 

The following questions arc taken fiom the questionnaire. 

1, Have you any animals or pets at liome? (The child was 
credited with one point if lie mentioned the name of any bleed ) 

2, "What pames ilo you like to plny> (One point) 

3. Wlint color is my hand—and tny hnir? (One point 
credit if the correct colors were mentioned.) 

4. "VVUat kind of food do you like licst? (One point cicdit 
if he failed to recognize the food concept in the identifica¬ 
tion test,) 
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5 What kind of meat do you like? (One point) 

6. What do you like to drink? (One point) 

7. What do you eat with? (One point) 

8 What kind of tools has your daddy? (One point) 

9 What kind of boats do you like? (One point.) 

10 What kind of toys do you like? (One point) 

11 What kind of weather do you like? (One point) 

12 What kind of floweis do you like? (One point credit 
if the child mentioned an actual species and none if he merely 
showed color preference ) 

13 What is youi favorite coloi ? (One point credit if he 
gave the coirect answeis foi Question 3 ) 

14. What kind of children do you like? (One point credit 
for any rational modification Credit was given foi distinc¬ 
tions between white and black childien, but obviously none 
for modifications such as “blue children" as we sometimes 
received ) 

The identification and questionnaiie tests were given in conver¬ 
sational foim ovci a period lasting from 15 to 20 minutes. The 
total number of points for both tests was 21. The three second 
order concepts were food , people , and animals (including dogs, and 
a special breed of dogs) 

b. The subjects . Thcic were 93 subjects in all ranging m age 
from 21 to 72 months, fiom the following institutions 1 which we 
shall dcsciibe in Table 1. 

c. The socio-economic status The only institutional children in 
this whole group were those from the Home for Hebrew Infants. 
The socio-economic status of most of the non-institutional children 
was about the same Peihaps that of the Hunter Model school chil¬ 
dren was a little higher than the others 

d Intelligence ratings. Most of the intelligence ratings arc taken 
from the files of these institutions Tile children from the Normal 
Child Development Study, the Home for Hebrew Infants, and the 
Manhattanville Day Nursery were given the levised Brnet test 

H wish to express my gintitude to Dr Myrtle McGiaw of the Normal 
Child Development Study, to Dr D J, McCunc of the Child Clinic of the 
Bable9 Hospital, to Dr L Barenberg, Miss Mary Ciecd and Dr R Rippin 
of the Home for Hebrew Infants, and to Miss E A Webster of the Man¬ 
hattanville Day Niusery, for their courtesy and coopeiation in allowing 
me to give these tests and foi giving me testing rooms. I am also indebted 
to Mrs. Mary Lukomnik for hei assistance and for her many valued sug¬ 
gestions, as well as to Miss Ruth Leder for her occasional aid. 
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TABLE 1 


Institutions 

Age langc 
in months 

Bo\ s 

Girls 

Total 

The Normal Child 
Development Study of 
Columbia TJmveisity 

21-72 

7 

7 

14 

The Child Clinic 

The Babies Hospital 
{N Y C.) 

21-36 

10 

7 

17 

The Home for Hebrew 
Infanta (N. Y C ) 

31I-44- 

8 

4 

12 

The Manhattanville Day 
Nurseiy (NYC) 

21-62 

22 

16 

38 

The Hunter Model 

School (N Y. C ) 

66-72 

4 

6 

in 

Home children 

(21 &+2) 

1 

i 

2 



32 

41 

93 


The Hunter Model School childien were given the Pintnci-Cunmng- 
ham Group test. We were not able to obtain ,inv latings finm 
the clinic childien, since none were made pieviously ,uul theii patents 
piessed us for time 

e Terms used in Table 2 

(1) . "Individual 1st H. Focabulaiy/ J This column contains 
the number of first order abstract words which each child knew. 

(2) . The columns to the right of the above give the numhci 
and averages for boys and girls 

(3) "1st H group aveiagc” This column contains the avci- 
age of the entire group of each age level. 

(4) "2nd TI, Vocabulaiy This column contains the number 
of second order abstract words which each child knew. 

2 The Results 

a In Figure 1 it will be noted that the greatest gain was be¬ 
tween the 34-39-month level and the 40-46-month level. The gam 
between the 59-64-month level and the 65-72-month level was 
almost as high. Between the 47-52-month level and the 53-59-month 
Level there was a fractional decline. 

b Four out of 21 childien between 34 and 46 months of age, 
and 18 out of 29 between 47 and 64 months of age, manifested 
knowledge of at least one second luciaichy concept. Only thiee 
childien below years showed a knowledge of l\\u second huu- 
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archy concepts, while all of the 10 children ovei 5}^ years under¬ 
stood two, and four of them undeistood three second hieiarchy 
concepts. 

TABLE 2 


Subject 

Sex IQ 

Age 

15 

3 £> 

-rt M 

•3 > 
>Stq 

Boys 

N M 

Girls 

N M 

la 

n 

►U n 

m > 

'tM rt 

u 

n 

. ”3 

a 

-a a 
c o 

CO > 


21 to 26 months 






1 

gnl 120 

21 

0 





2 

boy 

21 

0 





3 

boy 

21 

0 





4 

boy 

21 

2 





5 

girl 

22 

3 





6 

girl 

23 

2 





7 

girl 

24 

0 





8 

boy 

24 

1 





9 

boy 

24 

2 





10 

girl 

26 

1 





11 

boy 

26 

1 





12 

girl 96 

26 

2 









6 1 00 

6 1 33 

1 16 


27 to 33 m07/1hs 







13 

girl 

27 

0 





1+ 

boy 

28 

1 





15 

girl 

28 

2 





16 

boy 

29 

1 





17 

gut 

30 

6 





18 

gnl 

30 

8 





19 

boy 

30 

10 





20 

boy 

32 

0 





21 

girl 

32 

7 









4 3 00 

5 4 60 

3 88 



34 to 39 months 


22 

girl 


34 

1 

23 

gill 


34 

8 

24 

girl 


34 

14 

25 

boy 

125 

35 

3 

26 

boy 


35 

4 

27 

boy 


35 

9 

28 

boy 

84 

38 

1 

29 

boy 


39 

8 

30 

boy 


39 

9 

31 

boy 


39 

10 


6 28 


7 66 6 70 


7 


3 


1 
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Ap« In JlonthB 
FIGURE l 


c Between the ages of 21 and 46 months the rliIs seemed to 
have a slightly larger abstiact vocabulaiy than the boys. After 46 
months the boys seemed to have a laigcr vocabulaiy than the gnls, 
d The 12 institutional children of the Home for Hebrew Infants 
had an abstiact vocabulary of a little over half the size of the 12 
home children from 21 to 26 months of age. All of the institutional 
children were attending a Nursery school which is part of this insti¬ 
tution. Still, their naming, which began when they were about 21 
months of age, was not sufficient to make up for linguistic training 
found in the normal home environment, 
e We did not have enough subjects nor a sufficient number of 
i a tings to make it worth while computing the coi relation between 
abstract vocabulary development and general intelligence, still, from 
what data we have there is no suggestion of anv high correlation 

D Conditioning Tests 
l The Pi oceditre 

a. The matennl In the “general” conditioning test eight un- 
paintcd wooden blocks of approximate size wcic used. Each was 
given an alphabetic name In order to establish fust hiciaichy con¬ 
cepts, the blocks were collected into four groups of two each and 
in turn, these groups were included in two moic inclusive ones, 
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which constituted second hierarchy concepts The third hierarchy 
concepts involved the class which lepresented all of the blocks 
During the first few weeks of the experiment additional material 
was used whicli came under the category of a “special” conditioning 
test This differed fiom the other in three respects—none of the 
objects were similar, all of them differed in color and the condi¬ 
tioning was cariled out in the following mannei two repetitions 
of the genus symbol, two repetitions of the first species symbol, two 
repetitions of the second species symbol, two lepctitions of the genus 
symbols, etc , until 10 repetitions had been given foi each 

This test was abandoned after two of the thrcc-yeai-old childien 

CtNCRAL 



*Aii iVIDtH 
H . HttiKl 
SCALE JV. | I 

FIGURE 2 

The Materiais and Symbols tor the Genus and Species Test 
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had been tested, since we decided that the additional conditioning 
required was too tiring for the children. 

A complete description of all of the materials and the symbols 
of both types of conditioning tests as they stood in their hieiarchics 
will be found m Figuic 2. 

b The conditioning. All the repetitions of object names and 
class names were given in consecutive series of tens. Eveiy cffoit 
was made to make the training periods appear like games As the 
object symbol was being lepcatcd slowly, the block was moved about 
on a table in front of the child Often he repeated the word with 
the experimenter. "When a class symbol was given, the child was 
told that the whole group was such and such a symbol He was told 
10 times that on eveiy occasion on which he was given this symbol 
be must pick up all of these blocks. 

(1). The techniques differed from test to test: 

(a) In Tests 1 and 2 the child was liist given the species 
symbols and then the genus symbols In Tests 3 and 4, he was hist 
given the genus symbols and then the species symbols. Tests 1 and 
3 made use of blocks similar in foirn, and Tests 2 and 4 made use 
of blocks dissimilar in form We had hoped to discover whether a 
child grasped the class concept foi similar objects soonci than the 
class concept for dissimilar concepts. In the second and third hier¬ 
archy tests the lepetitious for the svinbol of the most inclusive class 
were given last, if any other repetitions were necessary. 

(Z>) If a child was given a second hicraicliv test immedi¬ 
ately after passing two of the first hiciarchy tests (c.g., Test A oi B 
immediately following Tests 1 and 2, oi Tests 3 and 4), lie was 
only given 10 icpctitions of the symbol for the most inclusive class, 
which was the second hierarchy concept, If, howevci, an mtcival 
of a day or two came between the first hierarchy tests and the second 
hierarchy tests, he was given two trials for the coircct identification 
of all of the concepts that he had been previously taught, to make 
certain he had not foigotten them. Those which he foigot weie 
repeated 10 times each. 

(c) The minimum number of icpctitions of symbols that 
a child received foi any concept was 10. The maximum was 50 
Thus, if a child had but 10 repetitions for cacli of two symbols on 
one of the fiist hiciaichy tests, but had received aftci lcpc.itcd lctest- 
mg, 50 repetitions on the thin! symbol, the test was then tciininntcd. 
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c The uatuie of the tests themselves In all of the tests each 
symbol was given five trials megulailv. Hence, the total numbei 
of trials in a fust hieiaichy test was 15 and in the thud hiciarchy 
test (Test Alpha) 75. The identification of the blocks and then 
various classes weie given to the child lnegularlv and the cute) ion 
of success in all of these tests allowed for but one failuic, Thus, in 
any of the fiist hierarchy tests (Tests 1, 2, 3, 4) he was obliged to 
obtain a score of 93 per cent or more in order to be credited with 
having passed When he failed a test he was given 10 additional 
repetitions of each of the symbols which he had responded to in¬ 
correctly, until he icached a maximum of 50 repetitions for one of 
these There weie a few exceptional cases where we gave 10 or 20 
repetitions above 50—cases wheie the child had almost passed up 
to the point at which he had leached 50 lcpctitions on one oi seveial 
symbols Thcic was anothci exception The third hieraichy test 
(Test Alpha) took into account all of the repetitions of symbols 
that the child had leccived on the fiist and second hieiaichy tests 
Foi instance, n child might have had 30 lepetitions of the symbol 
A on Test 1 and 20 lepetitions of the same on Test A befoie he was 
given the Alpha test Thus, he began Test Alpha with 50 repeti¬ 
tions of the symbol A. In cases of this soit, the child if unsuccessful 
was conditioned and ictestcd foui times 

The proccduie for the childicn fiom 36 to 42 months was 
slightly different fiom that used foi the otheis. Aftci the child 
had received his initial conditioning lie was fiist lequned to identify 
each block separately in a group of non-block objects (small toys, 
dolls, balls, animals, etc.). Then he was required to identify the 
group of blocks (eg, pick up both) in a group of non-block objects. 
He was asked foi the species oi the genus five times inegulaily 
in a total of 15 tiials If the child passed these tests, then he was 
given a 10-tnal test wheiein he was obliged to discriminate one 
species fiom another When he passed this he was given the final 
type of first hieraichy test of 15 tiials, which involved both species 
and the genus These pieliminaiy tests were designed for the pur¬ 
pose of discovering whether tile child could distinguish the block 
symbols from oidinaiy symbols and to avoid in the beginning the 
confusion that might aiise in the final tluec-concept test for the fiist 
hieiaichy concepts 

The prcliminaiy tests involving the two species alone weie given 
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to all of the chilthen below 66 months. In the case of child ten 
above Syi years we began with the dure-conccpt final test for 
1st hiciarcliy knowledge immediately aftci the initial conditioning. 
In the case of the college students we- skipped the fust hieiarthy 
tests completely and began with those foi the second hiciaichy 
Aftei each trial m all of the tests the positions of the maleiinls weie 
changed, 

d The subjects. Sixty-foui subjects were used foi tlie condi¬ 
tioning tests. Some of the childicn had been given the identifica¬ 
tion and questionnaire tests In Tabic 4 subjects with numerical names 
aie those who had been given the identification and questionnaitc 
tests The age range of the childicn was from 36 to 72 months. 
The college students weie between 18 and 20 yea is of age In 
Table 3 an account is given of the institutions to which these subjects 
belonged, 

TABLE 3 
Age range 


Institutions 

m months 

Boys 

Guls 

Total 

The Normal Child Development 
Study of Columbia University 

36-72 

11 

10 

21 

The Home for Hebrew Infants 

36-1+ 

2 

8 

10 

The Manhattanville Day Nursery 

43-63 

8 

1 

9 

The Hunter College Model School 

64-72 

5 

5 

10 

Huntci College 

18-20 Yrs 

— 

12 

12 

Bellevue Hospital* 

14-18 Yrs 

1 

t 

2 



27 

37 

6+ 


*We wish to express our gratitude to Dr. Karl Bowman and the other 
members of the Psychiatric division of Bellevue Hospital foi allowing 
ua to give these tests. 


e. Intelligence i filings, All that we have said concerning intel¬ 
ligence latings in connection with the identification and questionnaire 
tests applies to these. 

/. The test periods. We succeeded in giving the complete seiies 
of conditioning tests to the College students in span of fiom 20 to 25 
minutes. The childicn from 72 to 42 months icquned a total aver* 
age of one hour and a half, while the childicn fioni 36 to 42 months 
required a total average of flora two to two-and-a-half horns. 

The children from 72 to 48 months weie ncvci tested foi moie 
than three quarters of an hour at a time and the childicn below this 
age level weie never tested moie than 30 minutes at a tunc. 



LIVINGSTON WELCH 


189 


TABLE 4 


Subject 

Age 

IQ 

Inteivals 

N M span 

Oidei 

Mean repetitions 
Indiv Group 

Final % 

scoring Passing 




Test 

1 ( 1st Ihct 

nichy) 




36 to 4-2 

month: 

t 








SI! 

36 

107 

1 

2 

1 

13 33 


100* 


SL 

36 

92 

1 

2 

2 

20 00 


100* 


All 

37 

84 

1 

2 

a 

46 66 


53 


GG 

38 

100 

- 

- 

2 

40.00 


66 


RD 

39 

104 

- 

- 

2 

23 33 


66 


JS 

39 

107 

1 

7 

2 

50,00 


60 


ST 

40 

80 

- 

- 

1 

10 00 


100* 


IN 

42 

85 

1 

2 

2 

40 00 


33 


DN 

42 

91 

1 

2 

2 

20 00 


93* 

50 

FD 

42 

79 

- 

- 

2 

10 00 


100* 









14 66 



43 to 49 months 








FR 

44 


1 

2 

1 

50 00 


100* 


38 

44 

113 

- 

- 

2 

10 00 


100* 


41 

46 

102 

- 

- 

2 

10 00 


100* 


42 

46 

109 

- 

- 

2 

13.33 


100* 


47 

48 


- 

- 

2 

16 33 


100* 


46 

48 

90 

- 

- 

2 

50 00 


33 


44 

48 

114 

- 

- 

2 

10,00 


100* 


45 

49 

98 

- 

- 

2 

10 00 


100* 

87 50 








17 09 



SO to 56 

mouths 








4S 

50 

113 

- 

- 

2 

36 30 


40 


51 

51 

126 

- 

- 

2 

10 00 


100* 


49 

51 

100 

- 

- 

2 

30 00 


100* 


50 

51 


- 

- 

2 

10 00 


100* 


52 

53 

124 

- 

- 

2 

10 00 


100* 


56 

55 

107 

- 

- 

2 

10 00 


100* 


LC 

56 

112 

- 

- 

2 

53 30 


40 


61 

56 

111 

- 

- 

2 

20 00 

15 00 

100* 

75 

57 to 63 months 








59 

57 

102 

— 

— 

2 

43 33 


33 


Ell 

58 

133 

- 

- 

2 

36 33 


100* 


LR 

58 

107 

- 

- 

2 

30 00 


93* 


62 

59 

121 

_ 

- 

2 

13 33 


100* 


AID 

61 


- 

- 

2 

13.33 


100* 


CL 

62 

137 

- 

- 

2 

23 33 


100* 


BB 

62 

134 

- 

- 

2 

10 00 


100* 


66 

62 

98 

- 

- 

2 

23 33 


100* 


67 

62 

104 

- 

- 

2 

33 33 


100* 


68 

62 

96 

- 

- 

2 

10 00 


100* 


71 

63 


- 

- 

2 

10 00 


100* 

90 90 








20,29 
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We endeavored to keep a standard inteival of two days between 
the test penods given to any one subject, but m many cases circum¬ 
stances made this impossible In the "Interval Column of 1 able 
4 "N" = the number of inteivals that occuricd during one test and 
"TV/ Span" — the avciagc number of days that these intci veils 
constituted. We regict that there should have been any vniiablc 0 f 
time, but this was quite unavoidable. In several eases wheic a child 
had a 7-day interval we gave the child fiom 20 to 30 additional repe¬ 
titions of the word It is hard to snv how important this time factoi 
is. Many of the children fiom 36 to 72 months who had passed 
certain tests remcmbeicd the concepts that these involved for as long 
a period as seven and even 10 days. We did not dare to shorten 
intervals much below two days, since this was likely to dec lease the 
child’s interest in the test. 

g. Motivation and Hwauls. It is very difficult to maintain 
inteiest in any type of test for children that involves language and 
particularly in tests that requiic linguistic conditioning. On the 
whole, our children cooperated well. Kveiy effort was made to 
make these tests assume the character of a game. Some children 
were amused by throwing the objects which they identified about the 
room, others by pretending that they were selecting the light object 
for a toy soldier who was being tested. The test materials were 
often danced in front of the children during the conditioning period, 
placed on theii laps, held up against the wall, placed on the Rom, etc. 

In the beginning we offered the child rewards, such as candy or 
toys, but these seemed to have little effect. If lie did not lcccivc 
the rewards within thicc or foui minutes he seemed to lose all hope 
or inteicst in them If he was given the rewards within this period, 
he was satisfied and did not show much interest in icccivmg any 
otheis. 

The child was piaiscd for any choice he made dining the test, 
whether it was right or wrong. Otherwise, lie would have been 
guided to choose correctly by vntuc of the repiovals he icceivcd 
after making an inconect choice. 

h. Differences in the petsonahiics of the expemuentns. These 
tests were given by two expel imcntcis. One was quite calm but 
fum in dealing with the children, the other cndcavoicd In cielite a 
state of excitement by chatting a gieat deal and by encotiuging Lite 
children to act quickly in selecting the blocks dining the tests. 
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For two months both experimenters conditioned and tested the same 
children during the same tests. They alternated about every five 
minutes dunng conditioning periods and tests. One time one would 
succeed when the other failed in intei esting the child, and on 
anothei occasion the same child would respond better to the experi¬ 
menter who previously had not been quite so successful with him. 
It was impossible to state qualitatively or quantitatively dunng this 
pciiod that one cxpeumcntei was continually more effective than 
the other, even when the scope of the inquiry was limited to an 
individual case. 

t The method of presenting data in Table 4 . 

(1) . The scoies for any individual concept in all of the con- 
diiioning tests lcquues a table of about 75 pages We theicforc 
condensed these scoies to a series of averages. In the "Individual" 
column under "Mean Repetitions" we have given the averages of 
each subject on each test In the "Gionp" column we have given 
the mean aveiagc of those subjects only zvho passed the test . 

(2) The astensk indicates the scoies of those who passed 

(3) Tn the "otdei” column we have shown the sequence of 
each test in the senes as given to any one subject 

(4) . The intervals which occuircd in any one test are given, 
but not the intervals as they occurred in between the tests them¬ 
selves (e.g, the intervals between Tests /i, B and Alpha). These 
closely appioximated an average of two days 

2. The Results 

a, A compaiison of ktetaichical learning. Table 5 summanzes 
the records of comparative learning found in Table 4. 

TABLE S 


The Percentage 

Passing at Least 

One Test 

tor Each 

Hierarchy 

Ages 

N 

1st 

2nd 

3id 

36-42 months 

12 

53 33 

— 

— 

43-49 months 

8 

87 50 

— 

— 

50-56 months 

8 

75 00 

— 

— 

57-63 months 

11 

100.00 

— 

— 

64-72 months 

11 

100 00 

90,9 

63 63 

18-20 yeais 

12 

100 00 

100 00 

100 00 


(1) The improvement in learning was quite gradual between 
the ages of 36 and 57 months A spurt in learning occuired in many 
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cases at the approach of the 6th year .age level. This spmt is similar 
to the increase in abstract vocabulaiy at the same period of de¬ 
velopment which we discussed in connection with the identification 
and questionnaire tests. 

(2) . Two mental defectives, one a gnl 18 years old with an 
IQ of 57, and the other a boy 14 yea is old with an IQ of 63, passed 
the second and third hierarchy tests The details of these tests arc 
not given here as this material is to be used l.ilci in .i separate 
study of the hierarchical development of noimnl, amented, and 
demented subjects at the adolescent and ndult levels. These icsults 
together with those of the college students affords no justifiable 
grounds for a comparison of the childhood and adult piocesses of 
abstract thinking; still, we do fed that the fact that two mental 
defectives passed these tests is worth mentioning. It suggest-, that 
the memory requirements in om tests were within the noim.il 
limits of eaily childhood. 

(3) . We endeavored to give all of the child ion fiom 36 to 42 
months the four first hierarchy tests. None of the childi cn beyond 
this age level were given moic than two fust hicimcliy tests if they 
failed their first second hierarchy test. Still, sonic of the childi un 
from 36 to 42 months, for various reasons, were only given two fust 
hierarchy tests In Table 6 these data arc presented alone. 


TABLE 6 

Results of Tests I, 2, 3, + Given to CmruRt>N 36 to 42 Months 


Subjects 

Test 1 

Test 2 

Test 3 

Test + 

SB 

Passed 

Passed 

Passed 

Passed 

SL 

Passed 

Passed 

Passed 


AH 

Failed 

Failed 

Failed 

Fa i led 

)VL 



Passed 

Passed 

GG 

Failed 

Failed 

Failed 

Failed 

RD 

Failed 

Failed 

Failed 

Failed 

JS 

Failed 

Passed 

Failed 

Failed 

ST 

Passed 

Passed 

Passed 

Passed 

RT 



Failed 

Failed 

IN 

Failed 

Failed 

Failed 


FD 

Passed 

Failed 

Passed 


DN 

Passed 

Fnilcd 




Of the children recorded in Tabic 6 58,33 per cent passed at least 
one first hierarchy test, 33.33 pet cent passed all of the tests given 
to them, while 41.66 per cent failed all of the tests given to them. 
There were only three cases of a child passing some of these tests 
and failing otheis 
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b Dtffei cnees m the otdei of tests and inatetials The only group 
with which wc had ample oppoitumty to examine the effects of 
different oiders of testing was the group fiom 36 to 42 months 
of age- Unfoi tuna tel}', it was not large enough to be given any 
valid scientific basis for conclusions. Hence, these data can only 
be of value when wc add to them moie at a later date Table 7 
summaiizcs the older of all the fiist hicraichy tests given to the 
youngest group 


TABLE 7 

Numdfr or Children 


Test 

1st ordei 

2nd order 

3 1 cl ordei 

4th older 


1 

3 

7 

— 

_ 


2 

5 

3 


1 


3 

1 

2 

4 

4 


4 

3 

- 

4 

3 


Totals 

12 

12 

8 

8 



The ordci for the gioups of older children were standardized to 
the following—Test 2, Test 1, Test /i. Test 3, Test 4, Test B, Test 
Alpha. Half of the college students were given the order—Test A, 
Test B , Test Alpha, and half weic given the order Test B, Test A> 
Test Alpha. Thcic was always the possibility that any first test a 
subject was given might be the hardest and that after he “caught 
on,” so to speak, the next test might be casici. Hence, half of the 
college gioup began with the tests which requued the subjects to 
be first conditioned to the species symbols and last to the genus 
symbols, while the othci half began with the tests which required 
the subjects to be first conditioned to the genus symbols and last 
to the species symbols, The lcsults of these two series weie the 
same and suggested no differences fiom the standpoint of the type of 
symbol first taught or of the similarity or dissimilarity of the material 
itself. 

None of these data ate sufficient in nimibei to scientifically pi ove 
whether a subject learns abstiact concepts quicker if first conditioned 
to species symbols and aftei wards to genus symbols oi visa versa, 
or whethci he learns class symbols quicker with similar material 
than with dissinulai matciial The lccoids of oui clnldien show 
some slight differences, but we me calling attention to these only as 
a inattei of loutinc, since they may be of futuie value if they cor- 
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relate with results of similar experiments 
in Table 8. 

TABLE & 


Sue)) data aic pi esented 


Child)en from 36 la 42 months of age 
Test 1 I esl 2 

Species Given 1st with Similars Species given 1st with Dissimilar s 
Percentage jV. of repetitions Percentage jV of lepcliuims 

passing for the gioup passing for the group 

50 14 66 40 23 33 


Test 3 Test 4 

Genus given 1st with Similars Genus given 1st with Dissimilar s 
Percentage jV, of repetitions Pciccntngc N of repetitions 

passing for the group passing for the group 

4S.45 31 19 30 21 H 

The average of the percentages passing and gionp conditioning of the 
children from 36 to 42 mon'hs 

Results of Tests 1 and 2 Averaged Results of Tcs's 3 and 4 .1 vet aged 
Species given 1st Genus given 1st 

Percentage Group Percentage Group 

passing conditioning passing conditioning 

45 18,99 37.72 20 15 

Results of Tests 1 and 3 Averaged Results of Tests 2 and 4 Averaged 
Similar Materials Dissimilar Mater rah 

Percentage Group Percentage Group 

passing conditioning passing conditioning 

47 72 22 92 35 22 22 


The percentage of 

subjects 

passing Tests 

1, 2, 3 and 4 m all 

of the groups 

Groups 


Test 1 

Test 2 

Test 

3 

'lest 1 

36-42 months 


50 

40 

15 IS 


30 

43-49 months 


87 50 

37.50 

__ 


50 

50-56 months 


75 

75 

_ 



57-63 months 


90 90 

90.90 

100 


100 

64-72 months 


100 

100 

100 


100 

The symbol ,r —" 

means 

that eithci no 

tests were 

Riven or 

there 

was loo 

small a number of 

them, 







If we are to take any account of the slight differences found in 
Table 8, it would seem that on a basts oj the percentage passing the 
order of the tests easiest to learn was* 


Species 1st with similars (‘I'est 1) 

Genus 1st with slmil.ni (I'esl 2) 

Species 1st with dissimilnrs (Test 3) 

Genus lit with dissimilnrs (Test +) 


On the other hand, on a basis of the smallest number of repetitions 
needed the order seemed to be: 
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Species 1st with sumlais (Test 1) 

Genus 1 st with dissimilars (Test +) 

Species 1st with dissmulnrs (Test 2) 

Genus 1st with similais (Test 3) 


If there is any conclusion to draw fiom these data at all it is 
only tiie hypothetical statement that "It seems as though there weie 
no marked tltffeicnees brought about in the learning piocess, in 
virtue of the species being taught first or of the material being 
similar ” 

c. Weaknesses in struclwal development. The failures of those 

3rd Hierarchy 2nd Hierarchy 



Kid-point Pellure a 


3rd Hierarchy 

(J). 


(X) 

A 

(c) F 



^Nr) (t) 

A * 
(A) (B)H £ 


2nd Hierarchy 

(*) 



(XI ^ 
(0} (FI 


A 

A (B) 


General aonfuslon 


3rd Hierarchy 
(J) 



A A A A 

0 ? (A) (B) H K (LI (0) 


2nd Hierarchy 

(W) 

I ^ ^(S) 


A 

0 I 


A 

A B 


Partial Oonfuaion . 


Mote - the aynhol ”( l” indicates that the ohild did not graap or 
forgot that oonoopt. 


FIGURE 3 
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who never learned and those who eventually learned second and tili 1 cl 
hierarchy concepts, may be dtvided Into three categories• Midpoint 
faint es, General confusion, and Pattial con fusion. The diagrams in 
Figure 3 are examples of all three types. The Midpoint fa times may 
be understood as a telescoping of a third hierarchical structure down 
to the second level, or the telescoping of a second hierarchical struc¬ 
ture down to the first level Cases of Genet at confusion seem to 
indicate that the process of teaching some of the children higher 
level concepts after they had learned the lower level concepts con¬ 
fused what they had been taught already. Cases of Pat furl confusion 
seemed to indicate that the children retained something of what they 
had previously Learned, but did not grasp or remember the addi¬ 
tional data required in the higher tests 
Table 9 shows the frequency of these different types of failmc. 

TABLE 9 

Weaknesses im Structural Deveiopment for All of tuf Suhjects Who 
Took thf Second and Third Hierarchv Tests 
Total failures examined — +2 


Tests 

Midpoint 

General 

Partial 

2»d Hierarchy 

A* 

6 

17 

+ 

B 

5 

3 

0 

3>d Hierarchy 

AEpha 

6 

0 

1 


17 

20 

s 


*The 1st hierarchy "Special tests" are included under Test A. 


el The conditioning need for various age levels It is impossible 
to make a detailed analysis of this phase of the study with the crude 
data that we have collected, So many variables enter into the situa¬ 
tion that the facts themselves are probably misleading There seems 
to be a marked difference in these tests between the number of 
repetitions required for the 57-64-month group and the 65-72-month 
group. All of these data are presented in Table 10 together with 
the percentages passing tests in each gioup. 

e. None of the subjects between 36 and 42 months were institu¬ 
tional children. The others with IQ's above 100 were home chil¬ 
dren- All of the latter at this age level showed the poorest results 
on the first hierarchy tests With so few' cases wc can hope foi 




TABLE 10 


Test 1 Test 2 


Groups 

% 

Passing 

31 

Conds 

% 

Passing 

M 

Conds 

36-42 months 

50 

1+66 

40 

23 33 

4-3-49 mouths 

$7 50 

1709 

37.50 


50-56 months 

75 

15 

75 

1277 

57-63 months 

90 90 

2029 

90 90 

2229 

64-72 months 

100 

10 30 

m 

IUI 




Test A 

Tesr B 

% 

M 

% 

AT. 

Passing 

Conds 

Passing 

Conds 

0 


0 


0 


0 


0 


0 


0 


0 


90.90 

13 29 

90 

12 S5 


N 

Q 

W 
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no scientifically valid conclusion, but there is ,i suggestion that though 
institutional childien through lack of tiaining do pooily on any 
vocabulary test, they may have potentialities foi linguistic learning 
equal to the home child. This hypothesis is in sti ict agi cement 
with numerous cases that have been observed by officcis of the Home 
foi Hebiew Infants, who have studied the children of the institu¬ 
tion after they had been placed in fostei homes. 

We omitted several of the tests from Table 9 because they did not 
affoid enough data. 

E The Summary 
1 The Problem 

The purpose of this study was to discover when children noirnally 
begin to learn abstiact concepts—to asceitain the late at winch their 
vocabulary of abstract concepts normally increases, to determine how 
much training is necessary in order to teach children fiom tlucc to 
six years of age abstract concepts of the first, second and third order 
and to make an analysis of the general development of the hier- 
a i chi cal structures supporting the second and thud hiciaichy 
concepts 

Two different types of tests were used: One was an identification 
and questionnnue test given to 93 children from 21 to 72 months of 
age, the other involved teaching subjects alphabetic names foi eight 
geometric blocks and the symbols leprcsenting the groups into which 
the blocks were arranged These groups constituted fiist, second, 
and third order concepts. The conditioning tests were given to 
64 subjects—50 children from 36 to 72 months of age, 12 college 
women fiom 18 to 20 yea is of age, and two mental defectives, one 
14 and the other 18 years of age 

2. General Comments 

1 On the identification and questionnaire tests, the children fiom 
21 to 26 months manifested a knowledge of a group avciage of 1 16 
abstract concepts. Institutional children from 34 to 44 months of 
age had a gioup aveiagc of only ,91 abstiact concepts, while those 
between 5 r / 2 and 6 years had a gioup average of 20.60 On the 
conditioning tests foi abstiact learning, the institutional children did 
better than the otlieis, suggesting that this type of child lias at least 
normal potentialities foi such learning. 
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2 The greatest gain in abstiact vocabulary seemed to be between 
the 34-39-month level and the 40-46-month level The gain between 
the 59-64-month level and the 65-72-month level was almost as high. 
Between the 47-52-month level and the 53-58-month level theic was 
a fi actional decline 

3. Foui out of 21 childien between 34 and 46 months of age 
and 18 out of 29 between 47 and 64 months of age manifested 
knowledge of at least one second hieiarchy concept Only two chil¬ 
dren below Syi years showed a knowledge of two second hierarchy 
concepts, while all of the 10 children ovei 5?4 years understood two, 
and foui of them undeistood three second hierarchy concepts 

4, Between the ages of 21 and 46 months the guls seemed to 
have a slightly largei vocabulary than the boys After 46 months 
the boys seemed to have a laigei vocabulary than the girls. 

5 In the block conditioning tests the impiovement in learning 
was quite gradual between the ages of 36 and 57 months A spuit 
in learning occurred in many cases at the approach of the 6th year 
age level This spuit coirelates with the increase in abstract vocabu¬ 
lary at the same period, as was shown in connection with the identi¬ 
fication and questionnaire tests 

6 . Weaknesses in stiuctuial development wcie divided into three 
categories—midpoint failuics, geneial confusion and partial confu¬ 
sion The most common was general confusion (20 out of 42 cases) 
and the next in oidci was midpoint failure (17 out of 42). 

7 There was an indication that the older childien needed less 
conditioning in the block tests than the youngci children 
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HIGH SCHOOL NORMS LOR THE MIRROR-DRAWING 
TEST OF THE SIX-POINTED STAR* 

Brooklyn, New York 


B. Balinsky and Irving R Stone 


Since 1905, when Dearborn first made use of the minor-drawing 
of the six-pointed star m the experimental laboratory, the test ,has 
been many times described and its use often expounded Staich 
wrote that the test had seveial commendable uses; that it could be 
employed as a laboratory exercise; that it could be used to investi¬ 
gate pioblems in the psychology of learning, and to study the trans¬ 
ference of training, Lehman and Witty, yeats later, in describing a 
Convenient Miiror-drmvmg Device, stated that "mirror-drawing 
simply and clcailv demonstrates ceitain essential elements in habitua¬ 
tion and learning.” 

The mirror-drawing of the six-pointed star has been employed to 
gain some insight into the personality of individuals Holsoppie 
administered the test to thousands of inmates of jails and reforma¬ 
tories to gam a knowledge of their emotional stability and reactive 
behavior. He used the six-pointed star test together with various 
other applicable tests to determine the advisability of parole for the 
criminals Further study is needed in this field to discover the values 
of the test in peisonality diagnosis 

The test was administered by Stone to students of the Samuel J, 
Tilden High School in Biooklyn, New Yoik, who came to him for 
counseling oi weie lecommended by other school officials. It was 
obseived that students who were nervous, who bit their nails, did 
pooily on tlic tests. Good students usually had difficulty with the 
first tiial but improved gieatly on the succeeding trials 

To make a more accuiate deteumnation of the meaning of the 

^Received in the Editona! Office on Januaiy 23, 1939 
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high school students’ test results, noum were needed. From these 
nouns, quantitative dcscuptions could be immediately made of nn 
individual’s deviation fiom the average. 

The sampling population to establish liiusli school nouns consisted 
of 78 females and 115 males. The students tested wimp of the usual 
high school ages, 13 to 17, of both sexes and united fumi the fust 
to the eighth giadcs. There was no time inteivstl between the si\ 
trials of the mirroi-diawing test, each tn.il being given one aftei 
the other. The Otis Self-Admuttslcruig Test, Higher Foi m H, also 
was given to each of the students. The mean intelligence <|uoticnt 
(Otis test) was 92.7 with a standard deviation of 11 1 foi the males, 
and 90 1 with a standard deviation of 12.5 foi the females 

Norms were calculated in terms of medians, mteiquaitilc ranges, 
and means foi each ti ini and foi the average of the six tuals for 
each sex The norms aic given in Table 1. 


TAULIS 1 

Norms for High School Students on tiii Mihror-urawini. ‘Iisi <>i mi 
Six-pointed Star 



Trial 1 

Trial 2 

'I rial 3 

Trial 4 

Trial 5 

M rial 6 

Average 




Girls 





Median 

Inter- 

245 0 

150 0 

117.5 

91 0 

68 3 

60.7 

143.8 

quartilc 
Range ({?) 

163.0 

123 5 

100 8 

38.5 

29 9 

212 

43.2 

average 

328.5 

186.9 

124.5 

106.5 

83 2 

72 1 

148 8 

Median 

Inter- 

225 0 

158 6 

Boys 
108 0 

88.1 

64 0 

57 3 

128 3 

qunrtile 
Range {£?) 

106 7 

56 4 

37 3 

33 3 

22 2 

17 2 

4 1.3 

average 

303 a 

175.8 

118 5 

95 2 

72 5 

63 7 

138 1 


It is immediately evident that the boys did slightly hettci than 
the girls on each trial This is at vaiiance with the find mgs of other 
studies Whipple writes “that girls decidedly suipass hnvs and 
that women decidedly surpass men is shown in all the published 
studies in mirroi-drawing with the exception of two giuups repented 
by Buit and Mooie, and in them certain diveigencies in method and 
in othci test conditions offci a sufficient cvplimation of the appaient 
exception” (5). lie goes on to say that "iL is not only possible, bill 
probable, that this scx-diffeicncc is in some pait due to giealei 
famihanty of women with the use of the minor.” 
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Whipple consuleied the Yoakum and Calfee norms for the pat¬ 
terns as the best The median m seconds of the average of the six 
tuals was 110 33 for the elementary school boys, 97 83 for the male 
college freshmen, and 54 70 for the female freshmen These norms 
weie calculated from thiee groups, the fiist comprising 30 elemen¬ 
tal y school boys, the second 52 women in the freshman class of the 
University of Texas, and the third 51 men in the freshman class 
There is no gioup consisting of elementary school girls It would 
have been interesting to note whether or not theie was a significant 
sex difference between the elementary school girls and boys The 
use of the mirror may not yet, at that age, have given much oppor¬ 
tunity for piactice, 

To ascertain the degree of relationship between the speed on the 
sixth trial and the intelligence quotient, and also between the speed 
on the aveiage of the six tuals and the intelligence quotient, Pearson 
pioduct-moment corielations were calculated for each sex. For the 
females, the correlation coefficient of the speed on the sixth trial 
and intelligence quotient was + 135 ± 075, and for the speed on 
the average of the six trials and intelligence quotient, -}-.l03rir 076 
Fol the males, the con elation coefficient of the speed on the sixth 
tiial and intelligence quotient was -|- 093±.062, and foi the speed 
on the aveiage of the six trials and intelligence quotient -f-.132±.062 
It can be stated that there is very little relationship between speed 
on the mirror-drawing test and intelligence for the groups used in 
this study. 

These correlational results agree with Miss Calfce’s, which found 
that the miuoi-test correlated +07 with the grades of the ele¬ 
mentary school group, —.07 with the grades of the male college 
students, and -f- 19 with the giades of the female college students. 

Conclusions 

The norms on the miiror-drawmg test of the six-pointed stai for 
the high school group can be used to obtain a piofile of a student’s 
deviations fiom the median for each trial and for the average of 
the six trials The piofile thus obtained will aftord a picture of 
the student’s couise of learning and his adjustability to a new 
situation. 
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THE RELATIVE VARIABILITY IN INTELLIGENCE OF 
BOYS AND GIRLS* 

Defat tment of Psychology, Oklahoma Agnculiutal and Mechanical College 


Melvin G. Rigg 


The view winch pi evaded some years ago that males are more 
vaiiable than females rested on two different lines of evidence. The 
fust was a sociological obseivation that famous men outnumber 
famous women and that theic are moie males than females in homes 
foi the feebleminded The olhei line of evidence came from various 
mental and physical measurements 

The first of these arguments possesses little scientific value Men 
have been under the necessity of making careeis for themselves and 
have consequently had greater opportunities for achievement. Feeble 
minded girls are shielded at home to a larger extent than feeble¬ 
minded boys. The girls who are in institutions for the feeble¬ 
minded aic usually more stupid than the boys, since only the worst 
cases of the girls are committed 1 

The evidence from mental and physical measurements is con¬ 
flicting. Whether girls or boys are more variable seems in some 
cases to depend upon which measure of variability is used (2) 

In all such studies it is not only the direction but also the reli¬ 
ability of the difference which must be determined. And since it is 
easiei to secuie ,i reliable difference for laige groups than for small 
ones, the following data (Table 1) would seem to offer a desirable 
basis for computations. The figures represent IQ's made on the 
National Intelligence Test by 10,079 children in Grades 3 to 8 of 
22 city schools. 


TABLE 1 



A r 

Mea.a 

Q 

MD 

V 

<r 

Boys 

5069 

103.56 

12.22 


17.39 


Girls 

5010 

106 94 

11 92 

14 25 

16.86 

18 028 


*Rcceived in the Editorial Office on January 27, 1939 
l Similar evidence lias been presented by the water to the effect that the 
174 boys in the ungraded rooms of a city school system had a median IQ 
of 80 9, while for the 73 girls the median was 78.6 (1) 
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The gills are ahead of the boys, and bv a lcliablc difference, since 

Mz — M\ n ,,, 

-- 9.42 

OM.>- M V 

On the basis of Qj MD, and V, the boys seem the more variable, 
but the girls have the larger u. 

The reliability of the diffcicnce between the 0’s was detemuned 
by the following method: 

Qi-(h~-30 


*Ql 




(1.650!)* , (1650 2 )* 


2 N t 
.30 

— — 1 . 0 ? 

.28 


2N‘> 


.28 


The difference is not reliable, 

The corresponding computations with lcgaid to the difference be¬ 
tween the MD's is: 

MDi—MDi — .15 


— iri ) 2 




(.7555 MD,)* t (.7555 MD,y 


N, 

15 

216 


.69 


N, 


.216 


The difference is not reliable. 

The corresponding computations with regard to the diffcicnce 
between the Vs is • 

1 Pi —F, —. 53 


OTx - V 2 


I /V 

\ 2 N x 




2No 


.24 


.53 

14“ 2 ' 21 

This comes the closest to being a reliable difference. The (uiinula 
used for computing the Vs was 

M 
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and the size of is 1 educed considerably by tile large value for M 2 
m the case of the girls 

The coi responding computations with legaid to the diffeience 
between the cr’s is 1 

CT 2 — <rj_ = .024 

’ T '” , -' i ~yhk + ~2!k~ 254 

Since the difteience is less than one-tenth of its own sigma, this, the 
only diffeience showing a grcatei vauability for the girls, is the 
least leliable of all. 

But pci haps the boys picdommatc at the extreme ends of the dis¬ 
tribution To check this possibility the upper 7 per cent and the 
lower 7 pei cent of the total gioup of boys and gills weie taken. 
Theie were theoretically 303 4 boys and 402 3 girls in the upper 
7 pei cent of the total distribution There were 420.1 boys and 
285 6 gills in the lower 7 pei cent of the total distribution If both of 
the extreme groups aie now combined, we find that there aie 723 5 
boys and 687 9 girls. These 723.5 boys represent .1427 of the 
total number of 5,069 boys, while the 687.9 girls represent .1373 
of the 5,010 gnls The reliability of the difference between these 
propojtions was determined by the following method’ 

Pi — P'2 — .0054 

— W %+ 1^- 0069 


.0054 

d)069 


= .78 


This difference also is unreliable 


Summary 

The relative variability of 5,069 boys and 5,010 girls, based upon 
IQ ’s made on the National Intelligence Test, was computed in 
five ways, by means of Q, MD, V, a, and the proportions of bovs 
and girls m the upper and lower 7 pei cent of the total gioup. Each 
measure except the a showed the boys to be slightly the more vaiiablc 
None of the differences found were reliable, although the diffeience 



214 JOURNAL OF GENETIC PSYCHOLOGY 

in the case of the coefficients of variability approached reliability. In 
general the evidence suppoits the view that there is no appreciable sex 
difference in variability. 
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NOTE ON THE JOEL SCALE OF "BEHAVIOR 
MATURITY”* 

Samuel S Pels Research Institute, Antioch College 


T. W. Richards 


In 1936 appealed a paper (1) by Joel dealing with a scale which 
he devised, designed to measure "behavior maturity,” or, "grown¬ 
up-ness” in young children It consisted of 20 items concerning 
child bchavioi in the nursery school situation, the rater checked 
for each item one type of response charactcnstic for the child in 
question On the basis of biseiial coirelation of each item with 
chronological age, Joel calculated regression weights, and scored 
the child ten on the basis of these weights. Finding that his final 
scoring weights yielded indices which correlated .65 with chrono¬ 
logical age, Joel concluded that for a five-point rating scale, this 
criterion indicated that the test was a good measure of behavior 
maturity. His final contribution was to calculate age values for 
the weighted scores, so that it was possible thereby to obtain ratios 
of chronological to behavior age—that is, for each child a Behavior 
Matmity Index. 

I thought it might be interesting briefly to present some results of 
the use of the Joel Scale with a group of 73 children ovei a period 
of two yeais The children observed were rated from one to five 
times; the average number of ratings was 2.7. The cluldien were 
cither membcis of the Antioch Nursery School gioup or of the Fels 
group of children who aie being studied serially All of the children 
weic rated after at least one month's observation m the nursery 
school, and, excepting in five instances, all of the 112 ratings were 
either joint i a tings by at least two and usually three teachers in 
confeicnec, oi independent simultaneous ratings by two teacheis 
winch could latei be averaged. 

Before much attention was directed to the data yielded by our 
group, the Joel standnidization matennl itself was examined m 
detail. Fiona Joel’s material, it is clear that certain items, on the 
basis of the reported mean age values for vaiious latings on them 

^Received in the Editorial Office on February 11, 1939 

215 



216 


JOURNAL Or GLNITIC PSYCHO! OGY 


(and iegression weights) possessed more maturity value than 
othcis This the author indicated in his summaiy. He put the 
case mildly, however, for it is found that the age differentiation (or 
differences in mean age between the highest and lowest 1 a tings on 
each scale) is less than six months foi six items (6, 7, 12, 13, 14, 
and 17), between six months and one yem foi seven inoic (1, 2, 8, 
10, 11, 15, and 18), leaving but seven items with disci iniin.ilion for 
the age criterion of one year or gieatei. It seemed to us logical that 
if chronological age were to be the criterion it would lie entirely 
valid (if not more valid, since it might “purify” the mcasme) to 
scoie the child for “Belmvioi Maturity” only on the items showing 
age discrimination, rather than on the total number of 20 items. 

Following this line of thought we scoicd oui gioup of 48 chil¬ 
dren on the basis of the items shown in Table l. 


TAULE 1 




Joel age disci uninniion 

Item number 

Designation 

value (in months) 

3 

Toilet 

18 5 

4- 

Removing wraps 

16.7 

5 

Washing 

18.6 

9 

Persistence 

12 8 

16 

Sociability 

20 6 

18 

Taking turns 

10 6 

19 

Reaction to others 

12.5 

20 

Leadership 

17.9 

It seemed likely that the score for these eight items should coi- 

ielate as well with chronological age 

as would the score foi all 20 

items, since these 

eight represented those items which had the best 


age discriminations The coefficients obtained for 73 latings wcic 
as follows: 


Long scores with short score 

.972 

Long score with age 

.777 

Short score with age 

.807 


It is seen, therefoie, that the short form conclatcs slightly bettci 
with cluonological age than does the long form. According to Joel's 
criterion of inatimty, then, the shoit scale it, slightly better th.in the 
long scale of 20 items. That the short form mcasuics practically 
everything but a little additional cluonological age is evidenced by 
the coefficient of intercon elation of the two forms, .972. 

All Joel scores used in fuithcr calculations were, aftci this finding, 
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calculated on the basis of the eight items mentioned above (Before 
passing, however, it is interesting to note that even the long form 
scores obtained by us coirelated with chronological age to a greater 
degiee than did Joel’s scoies for his pieliminary and final gioups 
.72, 71, and .65 ) 

For 42 of our childlen mental tests were adiinnisteied so that 
they distributed evenly over the peiiod dining which the Joel ratings 
were made These mental tests were the Mei nll-Palmer Scale and 
the Stanfoid-Binet Mean IQ's weie obtained for each child on the 
basis of two to seven tests, with an average numbei of 3 4. Bchavioi 
indices weie calculated accoiding to the method suggested by Joel, 
using his 20-item age noims equated foi oui eight items. This 
equating was done using the regression of the long foim score on 
the short foim (/ = .972) A coefficient of 394 was obtained be¬ 
tween mean IQ and mean Behavioi Index, indicating small degiee 
of relationship Tins coefficient is consideiably higher that that 
obtained by Joel between the Behavioi Matui ity Index and IQ as 
measured by the California Pieschool Mental Scale ( 036). Whv 
this is we can’t say, since the samplings in IQ as well as in Behavioi 
Index seem compaiable 

Joel lcpoits nothing concerning the reliability of his scale, and our 
own evidence is meagre Duplicate ratings on 10 childien (made 
independently by two observers) correlated by the method of rank 
diffidences 76, and with age partmlled out, 65 Tins is not par- 
ticulaily high, and is good evidence for Joel’s .suggestion that ratings 
be made as pooled judgments, oi even bettei still, after confeietrce 
among teacheis. The fact that the con elation of the pooled judg¬ 
ment scoies with chionological age is greatex than the niter con ela¬ 
tion between independent judges would act as fui tlier evidence for 
the increased reliability accounted foi bv pooling. If we assumed 
that the pooling of opinion oi the aveiaging of ratings had an effect 
on reliability similai to increasing the length of the scale, applying 
the lationale of the Spearman Biown piophecy formula a lehabihty 
coefficient of coi relation of 76 between independent latings would 
indicate a coefficient of .86 when two judges pooled then interest, 
and of 90 when thiee judges participated This reliability is con¬ 
cerned, of couise, with the rating at a single time The intei- 
conelation between behavioi indices with latings were made fiom 
4.8 to 12 3 months apait, with a mean mtcival of 8 6 was for 25 
cases 64 
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This brief note suggests tlmt the Joel Scale, particularly when it ia 
shortened to eight items, is more discriminating in terms of cluono- 
logical age, and is a reasonably good mcasuie of behavior maturity 
if chronological age is a critetion of this dim actci istic. 
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BOOKS 


The Journal of Genetic Psychology, the Journal of General Psychology, 
and the Journal of Social Psychology, will buy competent reviews at not 
less than $2 per printed page and not more than $3 per printed page. 

Conditions. Only those bookB that are listed below in this section ore 
eligible for such reviews In general, any book so listed contains one or 
more of the following traits: (a) Makes an important theoretical con¬ 
tribution, (Z>) consists largely of original experimental research; ( c ) has a 
creative or revolutionary influence in some special field or the entire field 
of psychology; (<f) presents important techniques. 

The books nre listed approximately in order of leceipt, and cover a period 
of not more than three years A reviewer mu9t possess the Ph.D degree 
or its equal in training and experience 

Procedure. If among the books listed below there is one that seems 
Important to you, you are invited to write a review of that book It is 
not necessary to make arrangements with the Editor Just send in your 
review. It does not matter if the book in question has been reviewed before. 
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CRITICAL REVIEWS OF RECENT BOOKS 

(P/attj G. C The Logic of Modem Psychology . New York: 
Macmillan , 1939. Pp 185.) 


Reviewed by L. A Pennington 


The authoi of tins volume has attempted to present from his 
point of view the system of intei con elates upon which scientific 
psychology rests. His effoit is therefoxe expended in the direction 
of indicating the figure-giound relations—to borrow an analogy— 
within the sciences m which psychology has membership. Indeed, 
the revicwei looks upon the book as a candid statement pertaining 
(a) to the relations of psychology with sister sciences and ( b ) to 
the "rules of the scientific game” whereby psychology may eventually 
attain its maturity Pratt’s pionouncements, though possibly here 
too briefly put to do justice to the authoi*s lucid treatment, leads 
one to conclude that any psychologist actively engaged in scientific 
investigation might well read this volume with profit. The author 
tells us what pitfalls some encountei and how these pitfalls may be 
best avoided 

In any attempt to do justice to the writings of another injustice 
may be done as evidenced by the fact that woids aie known to have 
different significations In guaidmg against this possibility the re¬ 
viewer has arranged the major tenets of Piatt's clearly written book 
into a seiies of expanded pronouncements not all of which have been 
specifically so treated by the author. Tins approach, it is believed, 
may clanfy the basic consideiations employed by Pratt in his place¬ 
ment of psychology in the scientific solai system. The first section 
of this review will thus deal briefly with those considerations which 
too frequently aie not recognized as basic postulates underlying all 
psychologv The second division, on the othei hand, will consist of 
a brief resume of those techniques suggested by Pratt, which, if and 
when applied, will lead ps 5 r chology fiom its maze of incompletenesses, 
dichotomies, and ill-founded theones into the promised land of 
matunty as a scientific division of laboi in its own right 
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“Psychology and the Science of Science” 1 

First, Pratt stresses the need on the part of the psychologist to 
recognize the unity of the sciences, In pointing out that psychology 
as a science has no subject-matter of its own, lie intioduccs two 
logically evolved arguments. First, psychology, etymologically speak¬ 
ing, means “a study of the mind.” Ill as much as no scientist has 
yet been able to establish a criterion foi the classification of objects 
and events into the two overworked categories, mental and physical, 
there can be no study of the mind per se. The subject-matter of 
psychology is not unique. This argument, based as it is on the 
traditional definition, is followed by a second consideration which 
leads to the conclusion that the subject-matter of any so-called spe¬ 
cific field of scientific investigation is the raw data obtained by 
way of the sense modes The subject-matter of any science becomes, 
therefore, by definition, the same. Couching his definition of subject- 
matter in opciational tetms, Piatt stntes that mcamngfulncss involves 
“a pointing relation,” The meaning of subjeci-nutUci may then be 
said to refer or point to the initial data of observation—the "Alpha 
and Omega of science.” Psychology turns out to be merely a branch 
of the division of labor among the sciences. 'Flic author, by way 
of a large scale illustration, adds that the lines of demarcation be¬ 
tween the physical and biological sciences as well as between psychol¬ 
ogy and philosophy arc merely verbal. These lines of demarcation 
continue to exist chiefly as easy dcsignatory devices for administra¬ 
tors and laymen. The only real difference is one of emphasis and 
degree on what is and how it is studied. 

Second, the psychologist has no logical right to assume that some 
recorded observations me lawful and others unlawful. On this 
point lie comments: 

Men of science must proceed on the assumption that the 
objects which fall within their interest and scope of inquiry arc 
subject to law. A scientific law, no matter how complex, rests 
on the basic proposition, If a, then b. To proceed on any other 
assumption is scientific heresy, ntul deserves the punishment of 
excommunication Yet there nrc men who call themselves 
scientists nnd believe nt the some time in n principal of indc- 

l Professor Pratt’s discussion is closely related to that presented by S S. 
Stevens In the Psychological Bulletin, 1939, 36, 221-263, 

This relatinnship is indicated in choice of cnplion used in this review 
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termimsm. The law which will explain such a paiadox will 
one day have to be formulated by psychopathology (p 28). 

Even though the scientist pioceeds on this assumption, as he should, 
Piatt points out that due to the inaccessibility of numetous vaiinbles 
in psychological studies, often assumed to be “chance” factors, oui 
correlations between observed events and concomitant vanations in 
experimental conditions nevei npptoach unity This dilemma, how- 
evei, can giadually be oveicome by rigoious application of techniques 
implicit, he maintains, in the logic of the scientific method Detei- 
min ism in science is essential, nevei thcless, as a basic postulate in 
the backgiounds of those engaged in any scientific endeavoi. 

Third, the psychologist’s rejection of intiospection as a method 
of observation because it is not "objective” is not justified. His- 
toiieally this problem on methodology aiose as a consequence of 
the pioblem of the deteimination of the subjcct-mattci in psychology. 
Wundt, Bientano, and Watson aic said to have been dealing with 
a problem which was non-existent, since nothing unique bv way 
of subject-matter in scientific psychology can evei be found. With¬ 
out mind intiospection merely becomes another symbol for observa¬ 
tion. No dichotomy between objectivity and subjectivity need or 
should exist. The following citation expresses Piatt’s attitude on 
this question. 

It seems unfoitunate that psychology should work itself almost 
to the point of a nervous breakdown because a small number 
of its initial data have an internal rathei than an external 
localization All phenomena are private to begin with and be¬ 
come public only when their initial privacy is put into words 
Whether they are adequately reported is the only question which 
conceins science Thus the phenomenon of objectivity of a 
datum is wholly irielevant to its status as scientific material 
(p. 99) 

Each datum, therefore, if adequately reported, should be on a pai 
with each and every other and so by definition be acceptable 
Fouith, the ultimate aim of any science is always pi edict)on and 
control This aim, consideied from the point of view of opeiationism 
and of logical positivism, involves what Pratt terms a "contiadiction.” 

The only indubitable facts are those contained in the original 
observations At time i, under conditions c, events c were 
recorded. These facts weie all in the past the resulting 
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laws are still laws of past occurrences And yet science boldly 
applies many of its laws to events still not m existence Taken 
strictly, the predicate true can apply only to an occurrence 
which lias been found true by direct observation In this limita¬ 
tion lies the incscnpubic tautology of strict scientific proposition. 

A future event does not exist and can not be known by direct 
observation. Therefore all propositions nbout the future arc 
meaningless, neither true noi false. ... A tolerable way out 
of this dilemma is found by accepting the pragmatic value 
of the notion of probability (p 155-156), 

Present day psychology, however, need not gicntlv concern itself 
with the problem of prediction and control Its con elation* ate so 
fai from unity as to preclude any vciy high probability value. This 
state of aftahs leads Piatt to reiterate the need for ldiancc upon 
"science for science’ bake.” With this tis a slogan the practical 
values from science may gradually accrue. Haste in the search for 
the practical makes waste. In this connection one cannot but agree 
that "tentative theories and patti.tl bits of evidence belong in pro¬ 
fessional journals, not in the public pi css." 

Fifth, scientists must remember that a scientific explanation is 
always phrased m terms of ansrveis to die questions lehttivc to the 
how and the what of a phenomenon. Questions pbused in tcims of 
why aie unanswerable. “The inability to assign any meaning to 
the why leaves the mystciy of the univeisc just where it always 
has been and always will be, namely, beyond the range of human 
solution," Pratt goes on to comment. 

Logic involved in the construction of hypotheses contains 
a step which to some scientists, particularly psychologists, has 
always seemed disluibmg, even dangerous, and nt the best very 
misleading The arguments arc said to be ciiculat (italics 
mine) and it is a time-honored conviction in science that such 
circles are vicious, This aversion to circular arguments is 
the last stronghold of that faith which believes Hint science 
can furnish for any given array of well-established facts a why 
which is more than a mere stalment of how the facts go to¬ 
gether Science u n vast and unptcssive tautology (italics 
mine). Its laws are summaries of observations, its hypotheses 
involve arguments which are circular. Since its cxplanniionH 
are true only rf they can be demonstrated empirically, they 
explain nothing that is not already known. The why epics- 
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tion, unless it means how things behave, is foiever unanswer¬ 
able (pp. 149-154) 

Sixth, Pratt maintains that it is the task of the scientific psychol¬ 
ogist to attain the aim in his scientific division of laboi by obtaining 
for us a scientific "poitiait” of "human natine “ Although the 
author unfortunately fails to define operationally or otherwise what 
he means by pot trait and human nature his usage lends the leviewer 
to infei that he means a complete scientific picture of how and what 
a given human being does under a given seiies of conditions at 
specified times 3 In order to amve at this stage in our knowledge— 
still considerable distance away fiom us—Piatt argues that wc 
must study "the immediate antecedents of the initial desciiptive 
data.” By means of the method of concomitant variations in the 
conditions conducive to the induction of a given event it then may 
become possible to corielate changes m this event with changes in 
the condition-matrix. Theoictically such coi relations should be pos¬ 
sible wheie the antecedent conditions can be isolated for quanti¬ 
fication by appiopriate methods. Piactically, howevei, this is not 
the case in contemporniy scientific psychology. The majonty of 
these antecedent conditions, thus far inaccessible, has been found 
occasionally by experiment and has been moie often assumed by 
hypothesis (“set” and "mnemonic trace” aic illustrations) to be 
located within the organism. If these antecedent conditions which 
influence the appealance of a given phenomenon are eventually 
found to be as they aie postulated "all psychological explanation 
must move in the direction of physiology.” Fuither, "in proportion 
as the experimental woik in psycholog)' becomes exact, it will 
inevitably be absorbed into the more basic discipline of physiology” 
(p. 133) Thus if the "poitiait” of "human nature" is to be 
scientifically foimulated the how and the lohat of it will illustrate 
once moie the fundamental unity within the sciences 

As a corollaiy of this pionouncement Piatt holds that the avail¬ 
able psychological laws aic far fiom being causal They are only 
crudely and essentially empirical Tins statement indicates how it 
is that our probability values in psychology arc so low and how 
it is that numerous gaps exist in our understanding of the how and 
the what of many initial observations In fact, it is to be obscived, 

2 This statement appears consistent with the text 
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those sub-psychological fields in which the greatest piactical value 
might well accrue (social, applied, educational “psychologies,” for 
instance) are those in which our laws arc the most ciudely enipuicnl 
if not more correctly plainly intuitive in their natuies. On the otlici 
hand, the correlations obtained in the studies on sensation and 
reflexology are much more complete. 

Seventh, psychologists should take an inventory of the concepts 
in common usage .and shear them of their ambiguous meanings. 
Many a concept, though not all, contains a meaningful core which 
could, if its inventor would, be operationally defined. Into the 
periphery of these concepts, in addition, there has crept hazy, elu¬ 
sive, changeling elements of a moic indefinable nature. These hazy, 
meaningless, turncoat accumulations pi event the concepts hom being 
considcied coincidental with the initial observations upon which they 
rest for empirical validation. This difficulty in interpreting the 
meaning existent in a given symbol may be accounted for in general 
in two ways First, inferences from collected data frequently arc 
ieified until the designating symbol conics to be referred to as a 
thing. The concept of personality trait is assumed by Pratt to be 
an illustration. 

Thus trait has parted company with bclinvlor and has ac¬ 
quired undefined notions in Its flight from reality, Eventually 
trait has come into an existence all its own, so that when it is 
said that a man has coinage he will be thought of ns a fortu¬ 
nate owner of something considerably more significant than a 
certain pattern of behavior (p. U5). 

Second, symbolization of initial obscivations may become so gen¬ 
eralized in application with passage of time that these additional 
and variable elements so accumulated may be said to have infill) at ed 
the original meaningfulness of the concept designation. Because 
most scientists do not restrict their use of concepts to those opeia- 
tionally definable and because any hypothesis used to account for 
the data summarized in the concept is likely to be identified with 
the symbol itself, many concepts become more and moic ambiguous 
with the passage of time. Thus here lie two majoi difficulties in 
the attainment of a degree of clarity in thinking. 

The other side of the question of concept ambiguity, howcvci, 
is different. Pratt states what several other exponents of opeiationisni 
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in science have refused to admit when he says that the constiuction 
of absolutely pure operational meanings is not only practically 
impossible, but not always even desirable Inasmuch as the psy¬ 
chologist is not pumanly concerned with law data as such but with 
the extension of our genei alizations and laws it becomes increasingly 
cleai that infiltrated and leified concepts when checked against the 
data basic for their meanmgfulness, may present leads to further 
scientific experimentation. Concepts winch occasionally get slightly 
out of bounds may thus result in experimental tests The paradoxical 
role of the leified and the infiltrated conceptualizations thus becomes 
obvious. 

In summaiy, the psychologist, assuming a deterministic system, 
should be concerned in the attainment of the “poitiait” of “human 
nature.” This will obtain only by the psychologist accepting the 
dictum that mere accumulation of quantified and classified data is 
not enough He must, in addition, answer the how and the ivhat 
of these data and thereby illustrate the absence of anything unique 
in psychological subject-matter 

Rapprochements 

The following points have been abstracted fiom the discussion 
presented by Piatt and have been held by the reviewer to lepresent 
suggested steps, inherent long since in the logic of the scientific 
method, which will make foi lappiochemcnts between scientific 
psychology and the other divisions of scientific labois 

First, the psychologist should continue to eliminate the sources 
of error involved in obsciving and lecording objects and events 
occumng in complicated relationships. The rule of thumb pertaining 
to the quantification of these observations should continue to be the 
ideal sought for by all scientists. In so doing the psychologist should 
lemember that both consistency and leproductibility of observations 
still lemain the enteria by means of which valid inferences and 
generalizations can eventually be constructed with the help of 
operational practices To quote. 

Whenever in a scientific setting, a given protocol is returned 
with repioducible consistency, it becomes the starting point 
for the formulation of propositions and concepts. 

These generalizations and inferences must he zealously guarded in 
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order to prevent then being abstracted from their scientific settings 
and thus from the operations used to obscivc and record them. 
The psychologist can best guard against this ticatmcnt of the con¬ 
cept as a thing by observing and reporting upon a single item at a 
time and by varying single variables from scientific setting to setting 
in the attempt to determine the ioles of antecedent conditions con¬ 
ducive to the production of the given event. The psychologist thus 
must go on with his careful study of the phenomena which inLcicst 
him. 

Second, scientists should establish as one of tlicii goals the mlc 
of attributing meaning to their concepts by lecouise to operational 
terms, The concept and the definition, ns synonymous terms for 
Pratt, must always be based upon the data to which we may point 
when asked the meaning of a given symbol. He continues ■ 

TUc observational data . . cannot themselves be merely 
definitions, otherwise, the validity of a definition could be tested 
not by a Tetiun to observations and fact, but only by verbal 
analysis of a further definition, which definition in turn would 
only be tested by additionnl definition! an endless rcgiess which 
would turn the serious gome of science Into a nieje piny on 
words (p 109) 

Operationism thus becomes a technique by means of which the jump 
from the datum to the concept and from thcic to the hypothesis 
can be less painfully and more accurately and meaningfully made. 
Any such concept which illustrates functional equivalence with the 
initial datum of observation is labelled by Pratt as ,i matciial ptop- 
eity in science. This property points for its meaning to those events 
or objects which were directly observed. This matciial piopcity, 
further, is of no great significance in and of itself. It has scientific 
value only when it is made use of by the scientist in the election 
of additional concepts which may take the form of mfcienccs, 
generalizations, hypotheses, and the like. 

An additional usage of the logic of operationism in scientific 
psychology entails the formation of fonnal piopeifies. This foimal 
property, which follows upon the matciial pvopcity, is of necessity 
constructed on the basis of the latter. This new propeity may 

Buggest items in terms of which the observations may be ex¬ 
plained, An element of non-opernuonal meaning lias culcicd 



BOOKS 


231 


in But this element is not of scientific nonsense, for its mean¬ 
ing is governed by the observations 

In tins way the imagination of the scientist is so operationally car¬ 
ried on that the scientific guesses are held down by the initial data. 
Pratt illustrates these two properties in science by reference to the 
mannci in which the formal property of the blind spot might have 
been evolved. 

A person holds a paper in front of him, closes his left eye, and 
fixates the black dot with the other eye . . If, after a time, 
he brings his obseivationa togethei and summarizes them by 
some phiase—he may decide to call the thing penpheuil anopsy 
—that phiase defines the material property As far as sheer 
obseived coirelation goes, heie the mattei ends But our 
amateur scientist insists on being his own physiologist lie 
makes n very plausible guess that a certain legion of the retina 
must be insensitive to light By using his initial measuie- 
ments and doing some simple calculating, he can make a good 
estimate as to the location and size of the insensitive region 
Moreover, he calls this region the blind spot, and lie can say 
exactly what he means by that phrase in teims of his observa¬ 
tions and calculations The blind spot is a foimal property, 
for it is not observed, but its characteristics were derived 
from what was obseived. It is a sound logical Infeience, a 
good guess, a justifiable conceptual reification It raises a 
clearly defined question for physiological optics to answer. 

Material propeities are of little importance in and of them¬ 
selves. The formal properties which the material properties 
define aie the important concern of science (pp. 139-140) 

It is believed that this quotation illustrates simply and clcaily the 
role of opeiationism in the foimation of hypotheses Any hypothesis, 
accepted by Pratt to be the life blood of science, must theiefore 
fit the gap in the infoimation supplied by the first generalization. 
Further, this hypothesis must be given a locus as well as a linguistic 
formulation both of which make possible an expeiimental test. 
Operatiomsm comes to act as a weaver’s shuttle by means of which 
the tin cads of the opeiationally defined material piopeity aie inter¬ 
woven with othcis logically evolved into the experimentally verifiable 
pattern of the formal property. 

Third, the psychologist must realize the necessity foi the adoption 
of the attitude of “science for science’s sake ” This bannei must be 
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raised high and must be accepted by administrators and by laymen 
as well as by psychologists. Only in tins way can the laws wluch 
arc assumed to exist within this picsently undeciphered “poitinit” 
of “human nature" be formulated and applied. 

For a long time to come psychology should remain in the 
laboratory and the library. If the Rctierfll public is nut fully 
aware of what is going on tlscic, so much the better, 

The jeviewer, in attempting an evaluation of this logically wiitten 
volume, has the following comments to make. He feels that Piatt 
should have had no fear of ostracism foi having written what 
amounts to a critical inveutoiy of scientific theory and practice as a 
conterapoiflry psychologist views them. He believes that Piatt could 
have improved upon the effectiveness with which the matciial is 
presented by incorporating in a tigoiously wiitten summary the 
pronouncements in crystal clear fashion. Repetition of the major 
“ifs and oughts" for scientists would not have been any moic dis¬ 
turbing He feels that die author might have been more dogmatic 
in his establishment of dictates which should lie accepted and fol¬ 
lowed in the conduction of any investigation, psychological 01 otlici- 
wise m natiuc. He finds that Pjatt lias exaggerated at times the 
sad plight {accoidmg to the author) of contcmpoiary psychology 
the better to make his points, On the other hand, the reviewer is 
of the opinion that the proof that Pratt is unquestionably wrong 
in any one of his ciitical pionouncemcnts lies with those who do 
not believe one or all of them. He believes that these critics will 
have to prove that all which is done today under the vestments of 
“science, 1 ’ as looked upon by Pratt, is completely scientific. He 
believes that those who are confirmed “mcntalists" (with or with¬ 
out the capital M) will have eithei to establish the ciiteiion foi 
the validation of their dichotomy between the so-called mental and 
physical or accept Pratt’s ciitique, He believes that those who 
maintain that behavior is adventitious, occasionally due to “chance" 
factors, will either have to piove their mdctci minisms oi accept 
Pratt’s reiteration of determinism. He believes that the statistical 
“correlationists,” either ignoring or designating ns constant the oper¬ 
ation of unknown variables, according to Pratt, will of necessity 
have to prove the validity of their rejections in the final analysis. 
Whatever the answers, the reviewer maintains that Piatt has pic- 
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sented in six chapters a challenging, critical view of what scientific 
psychologists do and do not as well as should do by way of their 
usage of the scientific method. 

Depat tmeat of Psychology 
University of Illinois 
Urbana, Illinois 




{'Newman, H. H , Freeman, F. N., y Holzinger, K J. Twins: 
A Study of Heredity and Environment, Chicago' Univ, Chicago 
Press, 1937, P p.369,) 


Reviewed by Louise Bates Awes 


The title of this book is lathei misleading if it causes the reader 
to expect definite conclusions as to the relative impoitancc of heiedity 
and environment in influencing the development of twins It seems 
apparent that the authors’ answer to the long-debated problem is a 
common-sense one. Whereas a co-twin control expenmcnt may 
demonstrate the ineffectiveness of tiainmg in markedly hastening 
the onset of some specific activity, so fai as the moie gcneial ques¬ 
tion of envuonment vs heiedity is concerned, it appears as yet to be 
difficult even by an elaborate and extensive research piogtam cither 
to set a crucial pioblem 01 to reach significant conclusions. The 
authors themselves state 

The farther one penetiates into the intricacies of the complex 
of genetic and environmental factors that together determine 
the development of individuals, the more one is compelled to 
admit that there is not one pioblem but a multiplicity of minor 
problems —that there is no general solution of the major prob¬ 
lems nor even of any one of the minor pi oblems. 

Part One, Introduction and Biological Aspects, chiefly piesents a 
careful summary of previous studies of twins and a ciitique of meth¬ 
ods used in these studies It also consideis the problem of diagnosing 
monozygocity, and points out the unreliability of the “membianc” 
method. The so-called “similarity” method of determining monozy¬ 
gocity, which the authors favor, is described 
The causes of differences in identical twins reared together are 
discussed in detail. The authors say. 

One of the most staking facts that came to light in our studies 
of identical twins reared together is that the two members of a 
pair are never truly identical but differ more or less with respect 
to all their characters, and that they diffei sometimes to a dis- 
conceiting dcgicc 

It is suggested that the common assumption that dittciences between 
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identical twins arc due wholly to intangible differences in the post¬ 
natal environment oveilooks the possibility that at least some, if 
not most, of the differences are the result of causes which aie 
associated with the monozygotic twinning-proccss and arc peculiar 
to that piocess. The chief prenatal causes of differences between 
identical twins arc classified as {a) the fusion of fetal blood vessels 
between twins and the consequent inequalities of the blood supply, 
and (b) the asymmctiy mechanism These two factois arc discussed 
in detail 

Part Two compares 50 pairs of identical with 50 pairs of fra¬ 
ternal twins, reared together. An extremely detailed statistical 
resume “presents in systematic and statistical form those facts con¬ 
cerning the twins which formed the basis of the differentiation ” The 
two kinds of twins are compared on a large group of physical and 
mental traits. The gencial conclusion reached in this section is that: 
“The contrast between identical and fratcinal twins is gi cater in 
some traits than in others, being greatest in number of fingei lidges 
and, in general, somewhat less in mental than in physical ti aits. 
This fact suggests that some tiaits aie moic susceptible to environ¬ 
mental influence than othcis.” 

The provisional hypothesis is presented that: 

Behavior and mental ability nrc more subject lo the infllienee 
of (mining and environment than are physical bI/c, form, and 
features such as color of eyes, color and texture of hair, etc 
It is quite plausible to suppose that the nervous system, which 
is the physical counterpart of mental traits, of behavior, and of 
abilities, being more subject lo influence by stimulation from 
the external world, is also more susceptible to variations 
through much stimulation and through the responses which arc 
made to it 

By assuming that identical twins have identical heredity, while 
fraternal twins do not, the authors believe that they may set up 
certain formulas for evaluating the lclative influence of nature 
(genetic factors) and nurture (prenatal and postnatal envuoninent) 
They present a statistical analysis of the 100 pairs of unscpaiatcd 
twins. Of paiticular interest is a table which gives the idative 
importance of genetic and environmental factois. Of 23 compan- 
sons made, in only six instances is the genetic factor less than .50. 
In the case of physical traits the genetic values range from ,75 lo .90; 
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foi intelligence, fiom 65 to 90. Even m the Stanford achievement 
tests the genetic values average 64. The tiaits foi winch the genetic 
factors count less than 50 aic. Stanfoid achievement tests for 
aiithmetic computation, natuie study and science, and history and 
hteratuic, Woodwoith-Matthews score, and tapping speed Anothei 
interesting table (Table 25) gives the law mtiaclass correlations 
between twins (identical and fraternal treated scpaiately) foi these 
same traits, conelations of tiaits with age, and resulting partial 
correlations A similar statistical analysis of the sepaiated twins is 
presented later in the book 

Pait Tlncc discusses 19 pans of identical twins raised apait The 
separations took place when the subjects were from two weeks to 
six yeais of age, being befoic the end of the first ycai in 12 cases. 
The authois believe that complete separation is not as important a 
factoi as pionounced difference in environment They state that 
more or less visiting between sepaiated twins did not tend to vitiate 
the experimental aspects of scpaiation, as shown by the examination 
of Case IV, wlicie the twins lived only a few miles apait and saw 
each othci frequently This paii turned out to be one of the most 
different mentally, temperamentally, and physically; while some of 
the cases that weic absolutely separated, but in whom the environ¬ 
mental factois were not very different, tinned out to be very similar 
in those laspects “All this goes to show that mere separation is 
ineffective in pioducing differences and that, only when maiked dif- 
fciences in the environment occur, afe twins likely to show differences 
of a significant soit ” This is onlv a necessary explanation, however, 
if we make with the authois the assumption that identical twins have 
identical heredity. Otheuvise we might assume that marked similari¬ 
ties and marked diffeicnccs aie perhaps not “caused” by either 
similat or dissimilar environments, but may be due to hereditary 
factors 

The 19 case studies aie clearly and inteiestingly piesented Infor¬ 
mation given about each pan of twins includes data on educational 
careeis, social and physical environments, physical resemblances and 
differences, tests of ability, tests of peisonahtv, samples of hand¬ 
writing, and foi all but one pair of twins, comparative phofcogiaphs, 
which add a great deal to the presentation. 

The conclusion is leached that 14 of the 19 pairs lepresent very 
close agieemcnt between education and ability, and that five cases 
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rcpicsent model ate discicpancy. The authois. admit that thcii analysis 
is weighted in favor of the cnvnoimicntal intcipieUtion They say, 
“This weighting is due to the fact that the case studies lepiesent an 
attempt to find indications of a cm relation between enviionmcntal 
diftcicnccs and difFeienccs between the twins Some of the cm- 
icspoadences found may he coincidences.” 

This admitted bins piobnbly accounts fm the fact that wc find 
, among the 14 cases in winch differences m ability aic correlated 
positively with diffeicnccs in the envnonmciit (.molding to the 
authois), such cases as the following' 

Groigtaua ami Ll can ore With 10 teats difference in m!i Dol¬ 
ing rhere is still only two to four \c.iis diffcicncc in gcncr.il 
intellectual nliilily and in geneinl scliol.iiiic mtninincnl .is 
measured by the tests, with peisonalilv dilTcicnces less marked 

Raymond and Rich aid l'ested at 13VS seals of age, these 
twins were “very sinulni indeed", l»oth in alulity and beh.n mr 
“Wc might expect close similarity In ability from the similaulv’ 
in schooling, hut the considcinhlc cli(Terence m social and physi¬ 
cal cnviiomncnt might have been expected to piodtue gieater 
differences in personality" 

Maty and Male! Maiy, who had more sclumlmg, made 
higher scores on the test of intelligence and cdiicatioii.il nilncve- 
ment, but Mabel equalled hci sister on the IiUern.Uion.il Test 
In temperament, the difference was small. 

Ada and Ida. One was hi ought up in the tilv, the oilier oil 
a farm, quite difFeient cnviio'nnicnts, hut they wcic .it lifiy-ninc 
“equal in mental inting and veiy sunilni in temperament” 

Olive and Alice These girls had veiy chlFereiit cmnon- 
mcnls But in spite of having been separated, and in spile of 
quite different educations, "in personal appeal mice, maimci, and 
general behavior they arc probably more alike than the aveiagc 
siblings or fraternal twins.” 

Of the five pans which lcpiesent moderate disciepanuv between 
education and ability, foui pans aic desciibcd us “diflcienee in edu¬ 
cation negligible, difhucncc in ability negligible with one m two 
exceptions. ’ The fifth case is classified ns “dilfemitt* in foimal 
schooling large, but not accompanied by maikcd difteumer in ability ” 
It is summaiizcd as follows : 

Thelma and Zelma Then caily cnviionmciUs weie i.ulici 
different and theic was a difFcience of about five yeais of sdionl- 
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mg between them, "a difference winch is lefiected only very 
slightly m the intelligence tests , In spite of the consideiably 
longer schooling which Thelma has enjoyed, the abilities of 
these twin sisieis aie approximately the same The tests 

of peisonahly indicate close basic similarity ” 

Anyone less inteiesteci in the effects of envuonment than in the 
peisistence of inhcient simtlanties in spite of different envuonments 
might classify the 19 cases somewhat differently It is notcwoithy 
that the authors, in spite of their theoretical bias, have not failed to 
include results which stiongly suggest the impoitance of genetic 
factois. 

The impiession increases, as one finishes this section of the book, 
that the authois aie not attacking the problem (if it is a pioblem) 
of heicdity and envuonment so much as illustrating the fact that 
educational advantages aie as a lule icflected in, and influence, scoics 
made on educational tests, and that identical twins with different 
environments but similar educational advantages will show little 
diffeiencc in test scotes The authois seem, much of the time, to 
be stressing “education” rather than “environment” as contrasted to 
heicdity They state, “fourteen paiis lepiesent vciy close agiecmcnt 
between education and ability and in no case is there a significant 
diffeiencc in ability in the opposite ducction to a significant diftci- 
cnce in education ” 

Personality differences between the twins aie discussed for each 
individual case, since it was found to be impossible to classify the 
cases with lespcct to the 1 elation between personality diftci cnees and 
environmental diffeicnces as was done foi ability differences. Several 
of the pairs of twins wetc found to be vciy similar in personality 
and temperament It was observed that tor some kinds of “peison- 
ality” tiaits moie twins weie alike than for others. Pairs of twins 
were found to be stiikingly alike, foi instance, on the Downcv 
JViU-Tempei ament Test , five being almost identical, ten similar in a 
considerable pait, and only four widely different. In contrast, only 
two pans of handwriting specimens weie noted as closely similai 
and twelve weie widely diffeicnt Contrast in tire form and even 
in picssuic of tire specimens written by one pair (Case XVIII) is 
put into sharp lclief by the fact that the wilting of both had a 
common and peculiar (foi young men) chaiacteristrc, namely, a pio- 
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nounced tremor, Here we find a contrast between a fundamental 
and a derived chaiaclciistic in the same activity. 

In this connection, the hypothesis is suggested that tlicie arc sev- 
eial levels of bchnvioi. Certain behaviors arc deter mined largely by 
the original character of the oiganism. These arc not impei vums 
to influence but may not be greatly modified because they have not 
been incoipointed into an oigantzecl system of learned bcluiviou On 
a higher level are the forms of behavior which constitute the adjust¬ 
ment of the individual to bis enviionmcnt. These me the pioduct 
of both the organism and the enviionmcnt interacting and aie 
affected both by onginal natuie and by environment. Such diame¬ 
ter i sties as the muscular tremor of Case XVIII me of the fust type; 
whereas handwriting and responses on tests of emotions and of ncu- 
lotic dispositions aie of the second The reactions on the Downey 
tests represent modes of behavior somewhere between these two 
extiemes. 

Among the most definite conclusions which me readied arc the 
following from the last chaplets of the book* 

“The relative effect of hereditary and envhiiiimeiu.il differ¬ 
ences is also a function of the type of trait, Anv hxed lntio 
of these two factors for nil trails and conditions is thus im¬ 
possible . For the rest it is obvious time the twins who have 
the same environment are the more alike Hv and Inige, this 
indicates, since the environment is similar Cut both gioups" 

(used in thi9 study) “that genetic constitution is n laigc factor 
in physical dimensions (ns well ns appeal nme and uunlitntive 
differences), mental ability, and educational achievement This 
conclusion seems clcnily warranted” 

“It appears that the physical characteristics are least affected 
by the enviionmcnt, that intelligence is affected moic, educa¬ 
tional achievement still more, and personality 01 temperament, 
if our testa can be relied upon, the most . Our index shows 
that about 25 or 30 per cent of the vaiiance in intelligentc in 
fraternal twins reared together may he attributed to envuon- 
mental influence” 

“A further argument pointing to the limitation of the effect 
of environment is that the differences .between a majority of 
the &ep.uitted twins, namely those who have been brought up 
in similai environments, are no larger than me to lie found 
among the unscpnrntcd pairs In fact, if we eliminate some hnlf- 
dozen pairs from the gepninted eases, the nvcinge differences of 
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tlic remnindci aie about the same as those of the unseparated 
groups,” 

Anyone leading this book with the expectation of finding a definite 
answei to the pioblems which have long been posed as to the rela* 
tive impoitancc of genetic and enviionmentai factois m determining 
the behavioi of twins, may he disappointed But foi those who are 
not chiefly intei ested in a basic analysis of the pioblem, the book 
presents a wealth of intei esting and detailed case matenal, an amount 
of factual matenal about twins consideiably suipassing anything else 
that lias been published to date The suggestion arises, howevei, 
that real progiess cannot be made in twin lesearch, and that the full 
value of twin study as a scientific tool will not be realized, until a 
careful analysis and redefinition of all the major problems involved 
have been made 
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THE ONTOGENETIC ORGANIZATION OF PRONE 
BEHAVIOR IN HUMAN INFANCY 

Chine of Child Development, Yale University 


Arnold Gesell and Louise B Ames 


This paper aims to bring into panoramic view the total sweep of 
development 1 effected in the patterning of prone behavior in the 
human infant from one week through 60 weeks of age. A more 
complete stnvey of the ontogenesis would have to include the vastly 
complicated and largely unknown chapter embiaced by the fetal 
period The preschool period might also be piofitably investigated 
to deteimine to what extent the developmental trends of the pi one 
patterns of infancy aie continued m the postural behavior of the 
walking child. 

The scope and situs of the ontogenetic changes in the first year 
of life can be summed up in a preliminary way as follows. 

Head 

The head lifts from the floor through an arc of 90° or more 
Aims 

The arms, at first sharply flexed, extend forward , later they 
flex inward under the chest, and come to extension from 
shoulder to floor at right angles to the tnmk which is at first 
supported on the forearms and in time on the hands 

Legs 

The legs extend backward, lift, later they flex forward beside 
the trunk, nnd then under the trunk, supporting its weight 
on the knees In time the legs like the aims come to right 
angle extension, supposing the trunk on the feet 
Trunk 

The trunk, at first convex, flattens, concaves, then flattens 
again upon elevation above the ground surface The trunk is 
in horizontal or oblique alignment until the assumption of the 
upright posture 

A. Developmental Stages 

All these manifold changes of pattern come about giadually and 
concurrently In deep perspective the} 5 may be envisaged as a single 
flow of postural transformations Although the ontogenetic flow 
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is continuous it is possible to identify at least 23 moments in which 
the patterns of behavior assume a distinctive foim. These moments 
and the intervals between them aie conveniently called stages But 
the morphogenesis of patterns ncvei comes to test, it piocccds inces¬ 
santly, A stage is in reality a degice of maturity, evidenced m a 
characteristic pattern of behavior. A cycle is a continuum of closely 
related stages. Our task is to discover lawful trends in a fluent 
succession of stages and cycles. 

We have studied the ontogenetic stages at daily, weekly, and 
monthly intervals in individual infants and groups of infants The 
basic data consisted of extensive cinema records of the pi one behavior 
of 12 normal childicn of avuage and high aveiagc mentality. The 
rccoids included spontaneous and induced behavior, both under 
natuinlistrc and normative conditions. The infants wcic placed 
prone on a flat surface, softened when necessary with cloth or other 
covering. At appropriate ages a lure (bell or rattle) was used to 
elicit postural and locomotor activity The procedures used in the 
normative observations and in the cincmanalysis of the data aie 
described elsewhere (7, 11, 12, 13), 

The development of prone behavior and locomotor mechanisms 
in the lower animals has had consumable attention in zoological 
and neurological studies: Avery (2), Coionios (6), Jacobsen (15), 
Langworthy (16, 17), Laughton (18), and Stillman (21) Creep¬ 
ing and crawling in the human infant have been investigated by vari¬ 
ous authors: Brown (3), Burnside (4) Hrdlicka (14), Shirley (19, 
20), and Trettein (22). An eailicr study, The sequential pattern¬ 
ing of prone progtession in the human infant by Ames (1) details 
14 stages observable from 28 weeks to one year of age. The present 
study outlines a comprehensive series of stages beginning at one 
xveek of age; and is also designed to serve as an mteipretivc key to a 
silent film: Prone progression in the human infant, which depicts 
the whole gamut of stages (Gcsell, 9) 

The distinguishing features of 23 stages aie summarized in Table 
1, with special reference to the following categoiies: 

I, Flexor versus extensor dominance 
Abduction and adduction 
II, BHateraltty versus unilateinlUy, 

Ip9ilatcrnlity versus crossed Inter ahty. 

This tabulation outlines what may be regarded as an ideal sequence. 
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TABLE 1 

Developmental Stages of Prone Behavior in the Human Infant 
(The age at which a given action pattern typically makes its appearance 
is indicated m parentheses ) 

Flexor dominance Extensor dominance 

1 Passive kneel (1 week) 

Both aims and both legs are sym¬ 
metrically and shaiply flexed. Cheek 
contacts platform, oi head may be 


everted. 


2J5 Active kneel (about 4 weeks) 
Infant spontaneously diaws up 
one knee at a time by ( unilateral) 
flexion 


3 B One knee thrust (about 8 weeks) 
Infant spontaneously draws up 
one knee by flexion with an abducted 
thrust ( unilateral) Head lifts from 
45° to 90° 


4/L Abducted one knee thrust 
(about 12 weeks) 

Infant diaws up one knee by 
flexion with increased abduction 
{unilateral) Head lifts 45“ to 90° 


6 Simultaneous love cicep (20 
weeks) 

Both aims and both legs are flexed 
symmetncally Face and chest con¬ 
tact the sunpoitmg surface hut ab¬ 
domen is lifted 


2d Passive leg extension (4 weeks) 
The legs passively assume a syrn- 
vielite extended postuie Aims still 
flex, fists at shoulders Head lifts 
slightly less than 45° 


3 A Active leg extension (8 weeks) 
Legs actively assume a symmetric 
extended posture Arms flex slightly 
fa i ward 


4 A, Alternate extensor kick (12 
weeks) 

Infant lies with legs well extended 
and kicks in alternation Fists at 
temples Head lifts slightly. 


5 Swimming (16 weeks) 

Back aiches so that infant’s 
weight rests on abdomen and lower 
chest Arms lift, flexed symmetry 
cally Legs lift, in symmetric exten¬ 
sion Head lifts 90“ 


7 Fragging (24 weeks) 

Arms are flexed or extended sym - 
metrically Legs are extended sym¬ 
metrically in abduction, feet cveited 
Head lifts 90° 
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TABLE 1 ( continued ) 


Flexor dominance Lxicitsot dominance 


8 Advanced unilateral knee thrust 

9 Same ivilli joot eversion (28 
weeks) 

Both arms extend symmetrically, ot 
one extends and one flexes Infant 
draws up one knee by flexion with 
an abducted thrust. 

( 9 ) Same except that foot is 
everted Head lifts 90° or, more. 


\\A Inferior low creep (30 weeks) 
Arms flex symmetrically, One knee 
flexes forward in adduction Other 
knee then flexes forward nfter heel 
has rotated outward Weight rests 
on side of body Head everted, 
cheek on floor. 


12. Low creep (32 weeks) 

Both arms are flexed symmetrical¬ 
ly Legs flex forward in adduction, 
one at a time. Face and chest con¬ 
tact supporting surface blit abdomen 
is lifted 13 A Cinulling (34 weeks) 

Legs extend symmetrically and are 
dragged forward passively. Infant 
pulls trunk forward by extending 
then simultaneously flexing both fore, 
arms. Head lifts 90° or mme 
13/? Later (34J/1 weeks) 

Pulls weight forwmd by extend¬ 
ing and then flexing foremans one 
at a time. 

14 High creep (35 weeks) 

Both arms are extended and both 
legs are flexed symmetrically Knees 
are few waul under trunk In adduc¬ 
tion, lifting abdomen and chest from 


10 Pivolmg (29 weeks) 

Arms alternately flex and extend, 
one after the other, causing trunk to 
pivot on abdomen Symmetrical leg 
extension is followed by forward 
flexion of one knee, in abduction 
Head lifts about 90°. 


llB, Ilacknuaid crawl (31 weeks) 
Legs extend symmetrically and 
pnasivdy and abdomen rests on (he 
suppoiting surface. Infnnt pushes 
body backward fioin symmetrically 
flexed arms which come to extension 
ns body pushes nw<iy from them 
Head lifts less than 90°. 



ARNOLD GESELL AND LOUISE B. AMES 


251 


TABLE 1 ( continued ) 

Flexor dominance Extensor dominance 


suppoiting surface Head is well up 
from floor and eyes look ahead 


16 Rocking (about 36 weeks) 

Arms extend symmetrically and 
Both legs pie flexed symmetiically 
Knees are forward under trunk lift¬ 
ing abdomen and chest from sup¬ 
porting surface Infant rocks back 
and forth, remaining in one location 


IS Creeps (40 weeks) 

19 Cteeps, near step one foot (42 
weeks) 

Both arms extend downward from 
shoulder, then rx'end forward, alter¬ 
nately Legs flex forward alternate¬ 
ly Arm and leg on opposite sides 
of body move simultaneously, 


15 Backward creep (36 weeks) 
Infant is in the high creep position 
Extends first one leg then the other, 
lowering abdomen and falling back¬ 
ward Arms are flexed symmetii- 
cally 


17 Crecp-ci awl (37 weeks) 

In high creep position, both arms 
extended and bath legs flexed Falk 
forward, both legs coming to exten¬ 
sion, Arms extend forward and in¬ 
fant attains high creep position 
again Pi ogresses in this fashion 


20 Cteeps , step <ujilh one foot (45 
weeks) 

Arms extend forward alternately 
Legs move forward alternately, one 
flexed, one extended 
21 A Plantigtade position (49 
weeks) 

Arms and legs both extend down¬ 
ward 

212? Plantigrade ft ogression (4 
weeks) 

Arms and legs ex'end forward, 
alternately; left hand and right foot 
moving at same time 

22 Standing (56 weeks) 

Trunk upright Arms and legs ex¬ 
tend bilaterally 

23 Walking (60 weeks) 

Aims and legs both extended, 
move alternately 
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DEVELOPMENTAL STAGES OF PRONE BEHAVIOR 
SERIATED TO SHOW 


FLEXOR DOMINANCE EXTENSOR DOMINANCE 



FIGURE 1 A 

Pictorial Cowmctu. of the Entire Suun of Dovr, otmhntal Staofs 
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FIGURE IB 
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Every one of the foregoing stages has been observed In a number 
of children but not all of the stages have been ohseived in all of 
the children. For example, In 20 cases umlei observation from six 
months to one year, 93.5 per cent of all possible stages were nhscLvrd, 
that is 262 stages out of n possible 280 stages (1). A few of the 
stages listed in the table aic almost evanescent hut they cannot be 
excluded from a complete outline of the ontogenetic sequence 
Phylogenetiodly the upiight posture is a relatively recent acquisi¬ 
tion. It is tlicicfoic not surprising that there avc many individual 
variations in the timing and duration of the pre-upright stages of 
postural behavior. To some extent, however, these variations arc 
aitifacts, due to incompleteness of obsci vation If we had adequate 
control of environmental factors and of the periods of observation, 
it is highly probable that all or nearly all of the stages above listed 
would make their appearance in a normal infant. 

It should also be pointed out that contiguous stages arc not neatly 
separated in the activity of the infant Dui mg the couisc of a day, 
an hour, oi indeed of a minute, he may displav two oi three closely 
related patterns or stages 1 {a) n pattern which he lias almost out- 
giown but reverts to foi pragmatic reasons, (b) the pattern which 
is most characteristic of him at his level of maturity; (c) the pattern 
which is so nascent that he uses or manifests it only sketchily and 
imperfectly Inasmuch as no pattern is structurally or functionally 
altogether discrete, he naturally presents "mixtures” and "regres¬ 
sions” which may be confusing to the obsctvci ; but which aic, 
nevertheless, quite compatible with the mechanism and the sequence 
of normal development 

A pictorial conspectus of the entire series of developmental stages 
and substages is presented in Figuie 1/i and Figuie 1 li, Each 
stage is illustrated with a icpiesentative action photogiaph. Standing 
and walking may be regarded as culminating stages because, teleo¬ 
logically considered, the development of prone behavior is directed 
toward upright locomotion. 

In a few instances substages ate indicated, to bring into lclicf the 
developmental components of a given pattern. A substage may be 
regarded as a stage within a stage, separated by a rather bncf 
mteival of time. The process of morphogenesis lingers long enough 
in the shaping of some phase of a complex action pattern to give 
the substage a separable status in the total sequence 
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1 Flexor vs, Extensor Dominance 

Flexion and extension aie the two most fundamental components 
of muscular movement In the ontogenesis of the neuromotor 
system a complicated integration of opposed muscles is piogiessively 
achieved. The patterning of pi one behavior involves a changing 
counteraction and con elation of these motoi antagonists. The end- 
results of the underlying giowth processes are reflected in a shifting 
of flexor and extensor dominance 

Flexoi and extensor phenomena laiely occur in complete dissocia¬ 
tion The relationship between the two is a lecipiocal one It is 
possible, however, by naturalistic observation of the infant's bchavioi 
and by naturalistic and quantitative study of the cinema recoids of 
this behavioi to determine at any given stage whethei flexoi or 
extensor characteristics prevail (tf) in postuial attitudes, (A) in 
postural movements. 

a. Postural altitudes of trunk and legs The restrictions and shape 
of the uteiine cavity impose upon the fetus a cuiled up flexoi atti¬ 
tude. The newborn infant reflects this flexoi habitus As he grows 
older he stiaightens out because of an increasing dominance of the 
extensor components in his musculature. There are also, of course, 
concoidant skeletal and aiticular changes By the age of four weeks 
he assumes and sustains for long periods a definitely extensor atti¬ 
tude in which the trunk lies flat on the giound surface and the legs 
are extended centiipetally along the floor (or even above the flooi, 
as in the swimming attitude, Stage 5). At Stage 6 he assumes a 
low-creep position which is a flexor attitude. At other stages as 
well the upper leg flexes for brief peuods but the basic attitudes are 
predominantly extcnsoi, until Stage 12 which ordinarily occurs at 
about 32 weeks Accoidingly the period from foui weeks to approxi¬ 
mately 31 weeks is considered an extensor era 

At Stage 12 the flexor attitudes come into prominence and remain 
so until Stage 20 Fiom time to time the infant assumes attitudes 
which are extensoi in character, but these are tempo vary and chiefly 
involve the lowei leg The basic postuial attitudes of tumk and 
upper leg are flexoi, and the penod between 32 weeks and 42 weeks 
may thciefoie be legalded as a flexor era 

At Stage 20 one leg comes into full extension and one foot is 
planted on the giound This heralds an extensor eia in which both 
legs come into increasing extension, eventuating in the uptight pos- 
tuie (Stage 22) 
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In summary, foui eras may be distinguished in the ontogenetic 
moulding of the attitudes of the prone trunk and uppci leg, namely 
(/?) a neonatal era of flexion; (i) an cm of extension fiom four 
weeks to 31 weeks; (c) an era of flexion fiom 32 to 42 weeks; and 
(d) a final era of extension from 45 to 60 weeks, 

b Postuuil movements. Flexor and extensor movements physio¬ 
logically occur in close reciprocal association. In any fully matuied 
or established pattern they aic well balanced; neither is in maikcd 
ascendancy. During the development of n complex action system, 
such as prone locomotion, thcie is, however, a progressive shift of 
emphasis now on flexor and now on cxtensoi movements. With 
the aid of repeated cincmanalysis each developmental stage was ex¬ 
amined to determine which type of movement was most prominent 
or most characteristic. When flexion and extension were almost 
equal, the stage was classified as flexoi (or extcnsoi) if the new, 
nascent movement charnctei istic of that particular stage began with 
a flexion (or extension) of the critical membcis. 

Using these criteria it was possible to range the stages (and sub- 
stages) in two parallel columns, denoting respectively flexor or ex¬ 
tensor dominance (Table 1 and Figure 1). It will be noted that 
sometimes two oi more contiguous stages arc listed in the same 
column Viewed in perspective, however, a more or less rhythmic 
alternation becomes apparent. This fluctuation suggests a mode of 
growth, a process of reciprocal rcincorporntion, which brings flexots 
and extensors into progiessivc interrelation. Reciprocal interweaving 
proves to be as pervasive as the ccphnlo-caudal piinciplc of develop¬ 
mental direction (8). 

2 Bilaterahty vs. Unilaletnlity 

The human infant in the first year of life is something of a 
taxonomic hybrid. He classes both as Bimana and Quadmpeda. The 
organization of his pione behavior patterns entails shifting trends 
toward bilaterahty, umlaterality, ipsilaterality, and ciosscd laterality 
among his two pairs of extiemities. These developmental shifts arc 
not as frequent as those of flexor-ex tensor dominance, and they 
seem to occur somewhat independently of the latter. The total 
pattern of behavior characteristic of any stage of matui ity is a kind 
of algebraic complex of the prevailing lateiality tiend and of the 
flexor-extensor dominance. 
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These laterality fiends may now be summanzcd with respect 
to (rr) postural attitudes of arms and legs, (&) postuial movements. 

a Postural attitudes of aims and legs. The arms assume a sym¬ 
metric or bilateral position thiough Stage 7 (about 24 weeks). In 
Stages 8, 9, and 10 (28 to 29 weeks) arm postures ate mostly 
unilateral. Arms again assume bilateral attitudes thioughout 
Stages 11 to 17 (32-39 weeks); they are again mostly unilateral 
from Stages 18 to 23, that is from 40 weeks onwaid. 

Leg attitudes are predominantly unilateral through the first four 
stages, though bilateral attitudes frequently occui, bilateial from 
Stages 5 through 7; unilateral from Stage 8 thiough 11, bilateral 
fiom 13 through 17, and unilateral for the most part after that 
b Postuial movements. Coghill, on the basis of observations of 
amblystoma, has pointed out that limbs act together under dominance 
of the tiunk before they are leady to act individually of their own 
accord He lefers particularly to the early stages of locomotion (5). 
In tlie human, this pnnciple is by no means confined to the moic 
primitive stages It comes repeatedly into operation at advancing 
stages of maturity, as though a spiral kind of process were at work 
to bring unilateral and bilateral movements into reciprocal inter¬ 
action without sacrifice of consolidation. 

Significantly enough there are at least eight instances m the onto¬ 
genetic sequence where the bilateral behavior pattern of one stage 
is immediately or soon followed by a similar but unilateral behavior 
pattern Three of these eight instances of bilateial-unilateral transi¬ 
tion arise in flexor stages; five in extensor stages as follows’ 

Flexoi Stages 

( a ) Bilateral Stage 1 Passive kneel Both knees are flexed forward 

passively under the tiunk. 

Unilateral Stage 2B Active kneel Knees flex forward one at a time, 
somewhat under the trunk. 

( b ) Bilateral• Stage 6 Simultaneous low creep Knees flex forward 

simultaneously under trunk; shoulders are low. 

Uiulatn ah Stage 11, Infer ioi low creep Knees flex forward alter¬ 
nately but trunk tips to weight on one hip. 

Unilateral Stage 12 Low ireep Same, but trunk remains straight 
as knees go forwaid alternately, well under trunk. 

(e) Bilateral Stage 14 High creep Both legs flex forward under trunk. 

Umlateial Stage IS Creeping Both legs aic flexed, but move for¬ 
ward one at a time. 

Extcnso) Stages 

(d) Bilateral Stage 3A Active leg extension Both legs extend, actively 
and symmetrically 
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Uinlatei al Singe 4A Alternate e\trirsoi kick. I-cgi extend and kick, 
alternately 

1 } if ale mi Stage 5 Swimming Legs extend up waul, symmetrically, 
(e) Bila/nal Singe 7 Flogging. Unth lens extend svimmui tcally in 
abduction 

{/jiifnfeiflf, Siarjfj S, 9. Advanced umlatetal knee tin tut Otic knee 
(1 exes f 01 ward abduct tv civ 

(/) Dtlaietal' Stage ISA Ciaivhng 1’nlls weight foiwaid uvci- both foic- 
arms tit once 

Unilateral Stage 13B Craiulhig. Pulls weight Forward over one foie- 
arm at n time 

(g) IhIntel a!. Stage 21A Quadi u pedal position, Both arms and both legs 
extend 

Unilateial Stage 21B Quadrupedal progirsston Both arms and both 
legs extend but move forward one at a tune 
(ft) Bilateral Stage 22 Standing . Both arms and both legs extend 

Umlatetal' Stage 23 Walking, Aims and legs extend forward one 
at a time. 

Four examples of the foicgoing BilateinL-Unilatcial shifts arc 
illustiatcd by photodiagrams in Figure 2. 

3 Minot Ttends 

Othci tiends mentioned in Table 1 require only brief mention, 
for they characterize only a few of the stages and do not, like 
flexion and extension, or bilatciality and tinilateralitv, involve the 
whole gamut of stages 

a. Ipsilnieralily vs. conlrafoteralily Since mm behavior is mainly 
bilateral during the first seven stages and since leg bchavioi is 
relatively independent, we do not find arm and leg moving syn¬ 
chronously either on the same oi opposite sides of the body. At 
Stages 8 and 9 aim and leg on opposite sides of tile body frequently 
flex together. In Stages 10 and 15 behavior is laigcly ipsilatcral, 
and in Stages 18 and following, again contralateral. 

b. Abduction and adduction. These two movements may he re¬ 
garded as special foims of flexion and extension Adduction is the 
more conspicuous trend noted thioughout the whole ontogenetic 
sequence Legs ate adducted in Stages 1, 6, 11//, 12, 14, 16, 18, 
19, 20. A brief peiiod of abduction occurs duimg Stages 4 B, 7, 8, 
9, and 10. This abductor trend closely coincides with the extensor 
eia mentioned above in which extensor attitudes of leg and tiunk 
prevail. 

B. The Total Developmental Sweep 

The nature of tile developmental flow of prone behavior can be 
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PHOTODIAGRAMS SHOWING BILATERAL MOVEMENTS 
REPLACED BY SIMILAR UNILATERAL MOVEMENTS 


BILATERAL 


UNILATERAL 




FIGURE 2 

PiiotodiagrAms to Show Bilateral-Unii ateral Shuts op Behavior 
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best appreciated when contemplated in its totality. The infant has 
four extiemities. Viewed in ample perspective, the action patterns 
of these extremities do not assume a straight Line scrintion. The 
course of development turns on itself in a manner to suggest a spiral 
kind of neuro-motor organization When the movements of arms 
and legs are charted on a maturity grid, the significance of this 
"spiral” recurrence becomes apparent (Figure 3). 

The infant’s prone bchavioi progicsxes from an immatuic to a 
moie mature state, but three or four times it partially ieverts to a 
less matuie state In the first 10 stages the infant advances from a 
primitive bilateral flexion of arms and legs to unilateral flexion of 
arms and legs, unilnternhty signifying gieatci matinity. The tiunk 
remains throughout in primordial contact with the ground surface. 
But in tlie last of these 10 stages (pivoting) the infant is able to use 
his extiemities fm circular locomotion and extrication. This tciin¬ 
mates the first of four developmental cycles. 

The second cycle entails the elevation of the trunk above its 
prostrate position. In accomplishing this new adjustment, the arms 
revert temporallly to theii primitive posture of bilateral flexion, 
but the developmental patterning proceeds unabated even though in 
the crawling stage (Stage 13) the trunk ielapses to a giovcllmg 
level By Stage 18 aims arc extended bilaterally, legs arc flexed 
bilaterally, and each pail of limbs moves alternately. This is 
classic creeping which all but tciminatcs the ontogenetic sequence. 
Stages 19 and 20 arc transitional to upright postuic. 

To achieve the exalted status of bipedal locomotion the develop¬ 
mental spiral takes two more short turns at ascending levels, con¬ 
stituting the third and fourth cycles. In both of these shoit cvclcs 
there is a paitial revcision to immobile bilateral extension; namely 
in the plantigrade stance and in standing. Each cycle, howevci, 
culminates in locomotion, the thiid cycle in plantigrade progiession, 
the fourth in walking 

It takes the average human infant about 60 weeks to attain inde¬ 
pendent walking For a half-year he is viitually immobile in the 
prone position. Before he acquires the upright postuic he exhibits 
R number of primitive and abortive modes of locomotion: rolling, 
pivoting, forward ciawl, backward ciawl, lcgiession, locking, creep- 
crawling, creeping, and cruising. The very diversity of these activi¬ 
ties testifies to the complexity of the process of developmental pat 
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tcrning. Some of the patterns have a iccapitulatory suggestion, but 
they may be mainly regarded as functional expressions of ti.inucnt but 
necessary stages in tiie Qigani’/ntion of the nemo-motor ij'stcm. 

The general direction of this ontogenetic organization is unmis¬ 
takably cephalo-caudal The infant can lift lus head in the first 
week of life; not until the end of the fiist vcai does lie stand on his 
feet. The expansion of neuro-motor comdination also proceeds in 
geneial fiom proximal to distal segments. Upper arm and uppci 
leg come into postural integration befoie fojcnrm, foreleg, hands 
and feet. The foot is both a caudal and distal teimiiuis, the final 
fulcrum for locomotion. 

Bilateral, unilateral, ipsilatcral, contralatcial members must be 
brought into parallel and diagonal coordination. It takes an enormous 
amount of dovetailing to structuralize these complicated relation¬ 
ships. Reciprocal ncuro-motoi intciweaving is a mode of growth, 
a mode of ontogenetic organization, which determines the lumnomfca- 
tion, the coordinate balance, and the functional asymmetries of 
muscle groups. The in teg rational opei.ition of this principle of 
development is strongly evidenced in the patterning of pi one 
progression (8). 
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APPROACH AND WITHDRAWAL BEHAVIOR IN DOGS 3 * 
DepaHment of Psychiahy, Veimont College of Medicine 


Frederick C Thorne, M D 


These experiments were suggested by casual observation of wide 
variations in friendliness exhibited by the individual members of a 
gioup of 300 dogs studied at the Cornell University Experimental 
Morphology Station 1 Some dogs were completely friendly and 
would invariably seek human companionship, while other animals 
were extremely negative and withdiew on the approach of a person 
Many of the dogs were untame when first seen since they had not 
been handled or befriended, so a seiies of simple experiments were 
devised for taming the animals while roughly measuring quantitative 
changes in the positivity of their behavior. 

An experimental gioup of 178 dogs, representing 14 pure-bred 
types and 19 liybnd mixtures denved through known heredity from 
the thoioughbred types, were studied, The dogs were lodged and 
fed in parallel concrete runways about 6 feet wide and 50 feet long. 
Some litteis of 4-5 dogs occupied the same runway, but usually 
only two or three dogs chosen for their compatibility were quartered 
together. All the tests to be reported were perfoimed with all the 
animals remaining in their own lunways under conditions as normal 
as possible. 

Three simple tests were adopted in which {a) the experimenter 
offeied food through the wire fence without entenng the run, ( b ) 
the experimenter entered the run and squatted in its entrance while 
offering food, and (c) the experimenter entered the run, and while 
standing, simultaneously offeied food and attempted to pat the 
dog on the head. Quantitative scoies were obtained by measuring 
the distance in feet of the closest poult of approach of each animal 
to the expei imentci in each of the three tests. An animal was 
judged completely hiendly when he unflinchingly submitted to patting 

* Accepted for publication by C, J, Warden of the Editounl Board, and 
leccivcd in the Editorial Office on Match 1, 1939 

Vtcknovylcdgmcrtt must be given to Di Cliailes R Stockard for spon- 
soiing and cutici/ing the investigation, and to Dr O D. Anderson who 
offeied many suggestions dunng the actual experimental work, 
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in Tc'it 3. The dogs weic fed daily at 4 l'.M,, and the tests ivcie 
cairied out the next morning so that the animals wcie luuigiy and 
appreciative of the clog biscuit given ax icwml. 

Each of the three tests was given daily to nil clogs fm 30 days. 
Table 1 presents data showing the progress in taming ovci this 

TABLE 1 

Showing for Each Five-Day Period During Tnr 30 -Day Lxpirimint the 
PfRCENTAGLS OF ANIMAL5 IN A CROUP Ot 178 Do(»S AppROAUllNO 
to Within Certain Disi-ancisoi Tiir Rxi-frimfntir in 
Three Tesis or Frilmhiness 

The 0 m the Distances away column indicates that (lie (logs tame in rontact 
with the experimenter "Palled" means that the dogs allowed themselves to 
be touched. Taming is shown by the higher percentages of dogs corning 
close to the experimenter in the latei periods 



Distances 

away 

1 

Five-dny pcnod 
2 3 

s (averages) 

1 5 

6 

Test 1 

0 

77 % 

80% 

83% 

82% 

84% 

85% 


1 to JO feet 

13 

10 

11 

13 

9 

10 


10 to 20 feet 

6 

4 

1 

2 

4 

2 


20 to 50 feet 

4 

6 

7 

3 

3 

3 

Test 2 

0 

64% 

71% 

75% 

78% 

80% 

79% 


1 to 10 feet 

21 

16 

17 

11 

11 

10 


10 to 20 feet 

2 

5 

3 

6 

3 

5 


20 to 5 0 feet 

8 

7 

6 

6 

5 

6 

Test 3 

Patted 

40% 

45% 

51% 

54% 

55% 

56% 


0 

9 

19 

23 

19 

19 

21 


1 to 10 feet 

38 

20 

18 

15 

17 

8 


10 to 20 feet 

5 

8 

4 

6 

4 

8 


20 to 50 feet 

8 

8 

6 

6 

6 

7 


period. It is seen that the three test situations represent graded 
problems of increasing difficulty since it required more coinage for 
the dog to approach when the expeiimenter was inside the run than 
when he was outside The percentage of dogs coming close enough 
to the experimenter to cat from his hand during the first five-day 
period was 77 per cent in Test 1> 64 per cent in Test 2, and only 
49 per cent in Test 3. A month of thiicc daily visits to the dogs 
resulted in an increase from 49 per cent to 76 per cent in animals 
friendly enough to cat from the hand in Test 3, however one in 
five of the 76 per cent still would not submit to patting. The 
greatest improvement in fiicndlincss occulted dining the fust 10 
days of the expeiiment, and after 20 days, piactically evciy dog 
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had demonstrated the maximum friendliness of which lie was capable 
in this situation 

The bchavtoi of the less tame dogs warrants description for con¬ 
trast with the friendly animal who met the experimenter with 
wagging tail, indicative of confidence The unfriendly animal 
appioachcd with mincing steps, tail motionless and dragging, and 
with fiequcnt retreats to safei ground. Some shy clogs sat 20-50 
feet away from the cntiance to the run and made no attempt to 
obtain the food, while otheis actually retreated to a point faithcr 
away on seeing the experimenter. The behavioi of any dog was 
usually consistent, and did not appeal to be influenced by imitation 
of other dogs In the shy dogs theie seemed to be a balance between 
positive and negative factois winch was easily upset bv the slightest 
disturbance, resulting in momentary increases in negativity of the 
shy animals. 

Since Test 3 was hardest foi the shy dogs to face, the results 
fiom it have the most meaning and wairant further analysis. 
From Tabic 1, it is significant that improvement in friendliness 
occurred principally through taming of dogs originally approaching 
to within 10 feet at the beginning of the experiment The per¬ 
centage of dogs remaining more than 10 feet from the observer is 
essentially the same at the end of the 30-day period as at the be¬ 
ginning This result is further demonstrated through individual 
rankings of the dogs according to the maximum degree of friendliness 
exhibited * 

A —Dog completely friendly at all limes 
B —Eats fiom hand but cannot be touched, 

C —Approaches to within 20 feet of experimenter 
D —Dog remains 20 or more feet from expennientci 

As noted in Table 2, 69 per cent of the dogs attained then highest 
lanking duiing the fiist five-day period, and 90 per cent by the 15th 
day, indicating that early intings are reliable indicatois of what 
the dog will eventually do 

The tabulation of the number of dogs failing to attain A lating 
reveals 46 pei cent of the dogs showing varying degiecs of nega¬ 
tivity winch tended to peisist At the stait of the expei iment, 
theie wcic 17 veiy unfriendly animals and this group was aug¬ 
mented by tlie addition of 10 other animals who became more 
neuiotic oi imfiiendly duiing the experiment, so that at the end 
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TABIP 2 


Showing the Number or Dogs Rpcfiying Tiifir Muimum Rankings iur 
Fripndliness in Each Five-Day Period During hip Fxi'IRimeni 
(70 Animais Received ah / Rating During the First 
Period, Wiihe Thru Did Nor Aumvp Ii 
Unth, the Sixth Pi'iuod) 

The starred numbers referred to animals winch betaine neiiima m mme 
unfriendly dining die course of die experiment 

Fi\ e-dav periods 

Ranking I 2 3 4 5 ^ 6 iotals r /«_ 

A 70 7 11 4 1 3 96 54% 

B 13 12 6 3 4 2 40 22 

C 12 0 1 1 0 1 15 9 

D 17 2* 1* 3* 1* 3* 27 15 


Totals 122 19 18 8 5 6 178 

% 69 II 10 1 3 3 100% 


there were 27 completely negative animals. It should he emphasized 
that the experimenter made special attempts to coax these negative 
animals to be fi ientlly through extia attention and food The dis- 
ti ibution of dogs aceoiding to the degrees of friendliness, together 
with then constant maintenance of these milkings, suggests the exis¬ 
tence of some factor undo lying negativity which is i datively 
impeivious to conditioning. 

In an attempt to discovei whcthci a more attiactive icwaid than 
dog biscuit would cause some of the animals to become moic friendly, 
raw juicy meat was substituted in anotlici cxpenmenl using the 
three tests. The friendly animals accepted the meat with alacilty, 
The shy animals became paradoxically more negative, the meat seem¬ 
ing to excite them with a icsultaut heightening of the fear reaction 
In no instance did meat oveicome the shyness of a negative animal. 
That both meat and dog biscuit wcic acceptable to the negative 
animals is revealed in the fact that the food was immediately 
snapped up when the expciimentei moved away. 

A point of major interest icgarding conditioned friendliness is 
that it appears to be specific to a given situation. It was observed 
that with tamed but timid animals, slight changes in the test pio- 
ccdure (such as wearing diffeient apparel) wcic sufficient to cause 
the dog to lcvcit to his original negative hchavjoi until olfactoiv 
or other cues established the experimenter's identity. An expeu- 
ment to test the transfci of tameness to individuals unknown to 



FREDERICK C. THORNE 


269 


the clogs was cauied out with four new obscrveis who repeated 
the piocedure oiiginallv completed by the author Unfoitunately, 
the lesults fiom this transfer experiment aie not strictly compaiable 
to the author's results from Table 1, since the author had become 
known to the animals through preliminary experiments befoic the 
data weie taken Summarizing the results from this cxpenmcnt 
it may be stated that the 30-dav taming period produced no appre¬ 
ciable diffeicncc in the attitudes taken by the shvei animals to 
newcomeis. Foi all three tests, peicentages of positive responses 
in the transfei experiment were consistently lower than the author’s 
results at the beginning of the taming expenment In othei words, 
the friendly lesponscs built up towaid the author did not pioduce 
any appreciable diffeience in the attitudes of the dogs to unfamiliar 
people. 

The demonstration of a laige group of dogs who could not be 
conditioned to become fnendly through the use of passive methods 
suggested the use of foice to oveicome negativity. For various 
reasons, only 54 of the 82 shy animals remaining at the end of the 
taming experiment were available for further study Under condi¬ 
tions comparable to the taming experiment, the shy dogs were 
corneicd and foicibly patted and handled whether they liked it oi not 

Three characteristic responses to the foice technique developed in 
the dogs, which give consumable insight into the role of fear in 
negative behavior One gioup of dogs submitted to, and later 
sought the patting after they discovered that no harmful results 
followed No typical emotional distuibances were noted in this 
group The second gioup showed an inhibitoiy reaction in which 
they retreated to a fai corner and then sat down shaking, refusing 
to eat although the saliva dnpped fiom their jaws, vomiting occa¬ 
sionally, and usually urinating oi defecating The emotion of fear 
appealed to paialvze them, and prevent any action The thud gioup 
of dogs displayed an excitement characterized by restlessness, running 
about, and biting if touched 

The degrees of fear in the various dogs was roughly estimated 
accoiding to the following criteria 1 

I No fear, no Incapacitation Dog eats. No vomiting, 
urination or defecation 

II Slight fern, partial incapacitation Dog doesn’t cat, 
oi urinates while eating No vomiting or defecation 
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III, Evilctrtc fear, incapacitation Hob defecates, urinates 
and vomits Doesn’t cat 

The responses of initiation, defecation, .uni vomiting tUe louglily 
indicative, m the order named, of the device of fear puseiH in a dog. 
In addition to the lem response u-adf, the icaUinn of the .umnal to 
fear is important, -An aimnal inliihited hy fiMi picscnts a very 
different picture fiom the excited animal. The effect of daily fold¬ 
ing the dogs to submit to fiiendlv oveituics h.is been piesentcd in 
Table 3. The effect of daily foicing tile animals to submit to fnendly 

TAULK 3 

Showing tiie Reactions Made nv 5l bur lions Ovm 30-1) vy Period of 
JJping Forcid to Submit to Hanoi ing 
The cornered animals showed inhibitory reactions, while the evened animals 
ran back and forth and couldn’t be touched The animals m Gumps 2 and 3 
arc divided according to the degrees of fear shown Group I contains ihc 
animals that became friendly with tins technique. 

Group 1 Group 2 Group 3 

Patted animals Coriicicd animals 1-xcited animals 


Degree of fenr 


I 

II 

III 

I 

II 

III 

1st day 

2 

10 

18 

8 

l 

10 

5 

5th day 

7 

4 

23 

3 

1 

10 

5 

10th day 

13 

7 

14 

3 

0 

11 

6 

15th day 

17 

*■ 

IS 

1 

2 

3 

12 

20th day 

19 

4- 

14 

L 

2 

3 

11 

25th day 

20 

4- 

8 

2 

2 

6 

12 

patting resulted 

in an 

incicase 

in friendly dogs from two 

to 20 

in one month. 

Of this 

gioup, 

two dogs showed m 

fear the hist 


time they were caught, 16 weie first inhibited and later friendly, 
while only two animals belonging oiiginally to Group 3 (excited 
animals) became friendly with this technique. It appears that an 
animal showing excitement is not accessible to stimuli productive of 
positive conditioning 

The results indicate that when an animal is excited, any attempt 
to coiner him exaggerates the excitement. Specifically, two of the 
dogs showing characteristic excitement became conditioned so that 
the behavior appeared whenever the experimental appealed in the 
distance These dogs initiated, defecated, frothed at the mouth, 
snapped, bit, and hurled themselves at tile fence in a fien/,y of fear 
when they saw the experimenter coming. This behavioi gicw 
progressively wojse. In dogs which were oiiginally cornciable and 
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inhibited, the patting occasionally appealed to become suddenly in¬ 
tolerable and a typical excitement developed. In these cases, a mild 
degree of fear produced the inhibitory behavior, while high degrees 
of feai changed inhibition into excitement Usually, however, the 
two types of behavioi weie distinct, and a dog that showed one 
would not show the otlici 


Discussion 

Statistical tables do not yield an adequate picture of the vanations 
in friendliness in different dogs A study of individual graphs 
representing daily fluctuations in friendliness showed that positivity 
occuis as a giadient, and that there is a delicate balance between 
positive and negative reactions The more fearful the animal, the 
shyer lie will be, and the more leadily is his confidence disturbed with 
lesulting inconsistencies m behavior Chance episodes tending to 
destroy the animal’s confidence appealed to be more potent in pro¬ 
ducing negativity than aie covnpaiable influences inducing positive 
attitudes. This fact is demonstiated by an episode occuru'ng with 
Dogs 59 and 61. At the start of the experiment, they nevei came 
closer than 2-3 feet away from the experimenter After three weeks, 
their confidence had been won to the point where they could be 
handled One day another animal in the lun developed an ulcer 
on his abdomen and had to be caught and treated This procedure 
created some disturbance which so severely disturbed Dogs 59 and 
61 that they never again voluntarily submitted to patting 

The analysis of the genetic lelationships between the shy dogs re¬ 
vealed a remaikablc fact They weie all related to other animals which 
had been known to be shy. Forty of the shyest animals were second, 
third, and fouith generation descendants of a single bitch who was 
known as a fear-bitei. The question arises as to whether the negative 
behavior icpresented an innate tendency, or was the result of previous 
conditionings Although quantitative data are not available, obseiva- 
tions on newborn litters suggest that the shyness and negative be¬ 
havioi may be noted soon aftei bitth, and is not modified by 
conditionings. We have seen shv animals raised from birth with 
fiicndly animals without any change in their negativity. The be¬ 
havior appeals in spite of conditionings which should result in 
positive fiicndly behavioi In scvetal instances, deliberate attempts 
weie made to pioduce conditioned fears or neuioses by frightening 
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stimulation, but it only succeeded in shy animals. Animals that 
were originally friendly, remained so in spite of severe trauma. 

Summary and Conclusions 

Three simple tests were devised for measuring the friendliness of 
untamed clogs to an unknown person. An expcnmcntnl group of 
178 dogs -was studied at the Cornell University Moiphologv Station. 
The dogs were rated .according to the degree to which they became 
friendly during a 30-day period in which each animal was offered 
food three times daily. Although most dogs rapidly became friendly, 
about 25 per cent of the animals showed vaiying deg ices of un¬ 
friendliness which was not modified by the taming. These animals 
showed a peisistcnt fear response which was not nltcicd by offcung 
more attractive incentives to be friendly. 

Conditioning in friendliness was dcinonstintcd to be specific to 
the experimenter alone The animals were no more friendly to 
unknown persons at the end of the taming experiment than they 
were at the beginning. 

The unfriendly dogs wcic subjected to another experiment in 
which they were caught and farced to submit to handling. A few 
dogs became friendly with this technique, but most animals fell into 
two types. One group of dogs became excited, and became incicas- 
mgly refractory to any attempt to touch them, The other gioup 
appeared to be paralyzed by fear and submitted passively to the 
handling. Although two inhibited animals became excited when 
severely frightened, the two types of icaction were distinct. 

Indirect observations suggest that the fear response underlying 
unfriendliness is hereditary, in the sense that the animal has an 
abnormally low threshold. Unfriendliness could not be produced by 
conditioning in animals who weic initially friendly. Because of 
the large number of genetic stiains which were studied, an analysis 
of the relationships between breed and ncuiotic tendency could not 
be made, 

Brandon State School 
Biandon, Vet mont 
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THE EFFECTS OF INCOMPLETE CURARE PARALYSIS 
UPON FORMATION AND ELICITATION OF 
CONDITIONED RESPONSES IN CATS'* 

Department of Psychology, University of Wisconsin 


H. F. Harlow* - * 


A. Purpose 

The purpose of the following investigation was to deteimine 
the effect of incomplete cinare paialysis upon the formation and 
elicitation of conditioned reflexes in the cat Such a study is par¬ 
ticularly pertinent since work bv West indicates that curare causes 
perceptual disturbances in human beings. In one study on over 30 
patients West (5) used doses of cm are winch did not produce com¬ 
plete paralysis, and he noted that . "giddiness was marked . . and 
(some of) these patients would describe theii condition as being 
'stupid* oi ‘fuddled * ’’ 

In a latei study West (6) reports an extremely interesting case 
of partial paralysis induced by a 50 mgm dose of curarine (an 
alkaloid separated from elude curare). Paralysis was not complete 
as indicated by the following note, “ . the arms were weakened 
but not paralyzed, the legs weak and relaxed but not entuely flaccid " 
At the same time marked sensory disturbances occurred, according 
to the subject’s report of her expenences when in the drugged state. 

I didn’t know when 1 wns being touched I didn’t feci the 
needle. I didn't know you were holding my wrist, it felt like 
a vice gripping it like ice When my sister put her hand on 
my forehead, I thought it was a lump of ice In one of my 
eyes, I saw a vision of my little girl very clemly When you 
said "You’re all right " it was my husband’s voice that I heaid 
speaking The skin of my face felt drawn all tight 

The above evidence indicates that curaie acts as a cerebral de¬ 
pressant in man, even at dosage strength insufficient to cause complete 
paralysis 

♦Received in the Editonal Office on Maith 3, 1939 

♦♦The authoi wishes to thank Dis Heniy Settlfige and Leonard Lovskin 
for assistance in planning and carrying out this investigation 
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13. jNIlihod 

Eleven cats weic used as subjects in the following tin estiva turn and 
a total of 16 tests were made. 

Preparatoiy to testing the subjects weic loosely fastened in a 
supine position to an animal boaid and weic then placed inside a 
modified Drinker respirator 1 which could be used feu artificial 
respiiation when ncccssmy. 

The curare was injected slowly (1/5 cc pci min. of a 1/2 pci cent 
solution) into the fcnroial vein. There was no attempt to give 
arbitrarily predetermined quantities of the drug since equal doses 
gave inconstant results from dav to dav and fiom subject to subject. 
Observations of behavior changes and icfiex responses during gi ad rial 
intravenous administration made it possible to fonmdaLe a range 
scale of stages of paralysis, and slow induction of paralysis was 
continued in all tests in the experimental senes until the desired 
stage had been reached. The behavioral and leflcv signs cone- 
spending to the five stages which were established arc summarized 
in Table 1. 

TABI.L l 


Stage of curanzntioli Cutcil.r 

1 Respiration stiong, reflex in all limbs nor¬ 

mal, utmnn] able to maintain posture 

2 Respiration adequate, reflex responses to 

weak shock in limbs, difficulty in main¬ 
taining posture 

3, Respiiation faulty (hut artificial respiiation 

unnccessaiy), limb reflexes lo strong shock, 
inability to maintain postuie, 

4, Artificial icspiiullon essential, otherwise 

same ns in Stage 3 above. 

5, "Complete" muscular paralysis, including 

abolition of pupillary reflexes lo light and 

shock. 


Those cats subjected to mote than one ding dosage weie tested 
initially on the highest dosage icpoited and tested latci on dosages 
producing piogiessively less sevcie effects 
Training for delayed conditioned iespouses was cat tied out in 
all cases by combining a bell ( CS, 4 sec. duiatioit) with an electuc 
shock (US, l see. duiation). The CS was piovided by an ouhnaiy 


'Construction of the respiration was made possible by a grant fiom the 
Notional Resenich Council in 1932. 
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dooi bell placed about two feet fiom the subject’s head; the US 
was a faradic cuirent applied by means of an clcctiodc fastened to 
the shaved suifacc of the subject’s left fiont limb 

In each test, 10 tunning tiials weie given during the dlugged 
state, with the CS (bell) being followed and rcinfoiccd by the US 
(shock) Even when conditioned icsponses appealed to the CS 
in the 3-second inteival between initial piesentation of CS and US, 
reinforcement by shock was always given These trials weie con¬ 
ducted at inteivals iriegulaily spaced around a 2-mmute aveiagc 
No additional naming was given in any of the tests after the 
animals weie judged to have recovered fiom the curaLe paralysis 
(as indicated by noimal body postuie and noimal lespnation) The 
CS (bell) was, however, piesented five times luithout icmfoicement 
by the US (shock) at the completion of every test 

Foi subjects that bad not responded positively to the CS m the 
diugged state but did lespond positively to the CS m the normal 
state (without additional training) this scivcd as a test of the 
capacity to elicit a lesponse latently foimed duimg the tunning 
period of the diugged state 

C. Results 

The data obtained in the first 14 tests of this expeiiment aie 
piesented in Table 2 

The significant facts as found in this table are’ 

1 Escape lesponscs were not conditioned even when skeletal 
muscle paialysis was far fiom complete Thus conditioned escape 
icsponses (as indicated by leg flexion or struggling) faded to appeal 
at Stage 3 and appealed in only one out of five cases in Stage 2 in 
spite of the fact that unconditioned responses weie obtained at both 
of these stages Indeed, in Stage 2, the cats were capable of initiat¬ 
ing consideiable voluntaiy movements 

2. Conditioned pupillaiy leflexes pioved moie lesistant to the 
effect of cuiaie paialysis than did conditioned escape responses, as 
indicated by the fact that pupillary responses were foimed at both 
Stages 3 and 4 of chug depicssion, wheicas conditioned flight ie- 
sponses weie nevei established at these stages. Fuithcimore, at 
Stage 2, pupillary lesponses weie elicited both during and aftei the 
drugged state more frequently than were flight responses. 

3. Roth escape and pupillaiy conditioned icsponses were elicited 
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in the drug state (note that no training was given during this normal stale period!, S'o CR = number of ohverved condi¬ 
tioned responses during 10 training trials, A’o ER = number of responses elicited in file presentations of the CS not rein¬ 
forced bv the IS, RS = maximum response strength Under RS — (minus sign) = no response -f signs) — relame strength 
of the conditioned responses rated by the number of pluses (-r — weak response, +4-+-r = verv strong response) 
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with gieatei fiequency after lecoveiy from incomplete cuiare paialy- 
sis than dining incomplete curate paialvsis Thus in all tests in 
which conditioned responses were elicited timing paitul paralysis, 
the same conditioned tesponscs tveie elicited dunng tecovciy Six 
cases, howevet, ate iccoidcd in which conditioned responses were 
elicited aftei rccoveiy ftom cuiate paialysis in spite of the fact 
that they had not appeared in the tiaining period given dining the 
dnigged state (two cases concern conditioned escape responses, four 
ca'cs concern conditioned pupillaiy iespouses) It should be pai- 
ticularly emphasized that the gieatei frequency of conditioned re¬ 
sponse elicitation m the normal state cannot be explained on the 
basis of additional turning since wo tunning zoos given in the not mal 
state. The five test picsentations of the CS (bell) in the nonnal 
state weie never ielnfoi ceil by the unconditioned stimulus 

As a futthei check on the action of cuiaic as a ceiebial depicssant, 
Tests 15 and 16 weie earned out on Subjects 10 and 11, lespec- 
tivcly These subjects weighing slightly mote than two kilogiams 
each, weie injected with 0 7 cc, of the ^ P C| cent solution and 
icached Stage 2 of curarization. Conditioned escape icsponses weie 
elicited in 7 out of 10 tunning trials in Subject 10 and in 8 out of 
10 tiaining tnals in Subject 11 In Subiect 10, with an additional 
0 1 cc of the cuiaie solution all oveit conditioned responses dis- 
appeaied and in Subject 11, an additional 0 2 cc accomplished the 
same lesult In thc c e cats, the elicitation of the learned iespouse was 
abolished bv a ding dosage zvhich did not abolish voluntary ot 
reflex movements and which had piodured no senons alterations in 
normal postural tone 


D Discussion 

Companson of the data obtained fiom different expenments on 
cuiarized animals is made difficult bv the fact that cveiy sample of 
curare produces difteient physiological effects The author has car¬ 
ried out four expenments using five different samples of curate. 
Each sample gave difteient lesults, the woist (not repoited) gave 
almost 100 pet cent fatalities, the best (iepo\ted by Harlow and 
Stagnci) peumtted stiong conditioned and unconditioned pupillaiy 
responses even dunng “complete” skeletal muscle paralysis A similar 
variability, both m nature and lange, has been icpoited by West (5, 
6) using botli samples of cuiaie and cuiaiine on lowei animals and 
on human beings. 
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In spite of the difficulties occasioned bv variability in the drug 
samples, the experiments on cuiare indicate ceitnin gcneial conclu¬ 
sions discussed below. 

1. Curate is a cetebtal depressant. It is of the utmost importance 
in intcipitting the data obtained during curare poisoning to ascci- 
tain the loci of action of the diug. Il luis long been known that 
curare (or one or moie of its constituent alkaloids) sciiously inter¬ 
feres with the passage of impulses fiom the somatic efferent nerves 
to the skeletal muscles. 

However, data picsented by Girden and Cullci (1) and by 
West (6) prove that some skeletal muscle responses aic possible 
even when curanzation is carried to the stage of lespiratory failure. 
As expressed by Girden and Culler' 

Curare exhibits n kind of "hobble-elfeel”—the muscle enn 
react '‘thus far and no further,” whatever magnitude of stimulus 
is. employed; but its response to Innmal or near liminal stimuli 
is. but little effected 

TheLe is now ample evidence to prove that curate depresses the 
central nervous system, even at doses which do not cause complete 
skeletal muscle paralysis. We have already mentioned the fact 
that West’s (6) data supported this position. Confirmatory evidence 
is presented in this paper which shows that learning is impossible in 
cats even at stages of curaie depiession that have not seriously 
effected motor control. Girden and Culler also express the idea 
that curaie depresses the central neivous system and state that 
“we seem to have some depression between cortex and spinal root" 
and that “the animal under curare is functionally decorticate. . . ” 
The data recently presented by Hailow and Settlagc (2), which 
demonstrated that retention of conditioned responses might con¬ 
tinue for a short peuod of time aftei curarization of the foiepnit of 
the body, may be explained by assuming that the time involved is 
that taken by the drug to bring about cerebial depression. 

2 Curare produces different influences upon the various compo¬ 
nents of a total conditioned response pattern. So fai (3, 1) the 
effect of curare has been studied on thice conditioned iespouses! 
conditioned escape responses, conditioned pupillary icspom.es, and 
conditioned responses of the isolated scmitcndirwisua muscle. Actu¬ 
ally, each of thc-c three conditioned responses is a component of a 
complicated conditioned lesponse, the conditioned emeigcncy-flight 
response, 
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Data from the various curaie experiments show that the condi¬ 
tioning of each of these components of the emergency-flight response 
is piobably susceptible to the depiessive action of cuiaie to a different 
degree Thus the experiments by Harlow and Stagner (3) and 
by Harlow (this paper) show that conditioned pupillaiy (smooth 
muscle) lesponses may be established during a stage of cerebral 
depression that makes impossible the formation of conditioned 
escape responses involving gross lesponses of the skeletal muscula- 
tme Fin thermore, Gnden and Culler have demonstrated the 
formation of conditioned responses tn the isolated semitendinosus 
muscle duiing “complete" cuiaie paralysis, a stage of paralysis at 
which conditioned escape responses (involving skeletal muscles) 
cannot be foiined 

That othci drugs also have difteiential effects on the conditioning 
of various components of the response to electric shock is indicated 
by the -work of Settlage (4), who found that doses of sodium 
amytal more senouslv affected the conditioning of leg flexion than 
pupillary dilation. 

These data show that relatively complex conditioned responses 
winch act as functional units arc susceptible to fragmentation Thus, 
under drug states a total pattern of a conditioned response may dis¬ 
appear , although the CS will still elicit one oi moie of its comrrnent 
responses The components themselves are, of course, likely to 
be affected to a vaiying degree 

3 Cm ate ma\< exeil dtffei ential effects on tire ptocesses involved 
in the formation and elicitation of conditioned lesponses. The data 
of the present paper show that conditioned escape and pupillary le¬ 
sponses may be latently formed under stages of curarization that 
block icsponse elicitation Thus, in six cases lcpoited in Table 
1 no conditioned responses weie elicited during the 10 training trinis 
earned out in the drugged state Conditioned reflexes must have 
been latently formed .it that time since they were elicited upon 
recoveiy without additional training, le, the CS was presented 
but never the US aftei recovery from curare. The same observa¬ 
tion had previously been repoitcd by Settlage (4) who studied the 
effect of sodium amytal on the conditioned leg withdrawal iespouse 
in the cat The above data arc all in keeping with Settlage’s con¬ 
clusion, “that pioccsses involved in the formation and in the elicita¬ 
tion of conditioned responses aic differently effected by the use of 
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given quantities of ding" and suggest that elicitation of the condi¬ 
tioned lcsponscs is nioic susceptible to dings than is the fmmation of 
the learned reaction, 

Girdcn and Cullen (1) have demonstrated that i espouses in iso¬ 
lated scmitcndinosib muscle conditioned when the dog was in a 
particular physiological state (cillici iioini.il oi cuiarc depiesscd) 
could only be elicited when the subject was in the same state. Thus 
responses conditioned undci cuiaic could not be elicited in the normal 
state but reappealed upon cuiarization. Likewise, . . a conditioned 
icaction established in the noimal state vanished under cmaie but 
reappears unimpaned aftci jecovery fiom the ding.” 

Though both Girdcn and Culler and the picsent autlioi obtained 
evidence that cuiarc may c\cit differential effects on the pioccsscs 
involved m the founation and in the elicitation of conditioned lc¬ 
sponscs, the phenomena lcpoitcd aic in cctlain iaspects diveigcnt 

In the expciimcnts of Girdcn and Cullei, an aho.uiy fonncd 
conditioned response disappear with a change of subjecL fiom 
diugged to normal state, m vice versa In the cvpeiintents of the 
writei, a conditioned response whose existence is not evident under the 
drugged state, appeared for the first time in the noimal slate, 

4. All AcmonsUated lass of learning capacity inclining dm tug 
cmaie patalysis can be explained as the lesnlt of ccnhal deptession. 
Harlow and Stagner (3) attempted to condition cats and dogs 
under “complete” cuiarc paralysis (liglvt or bell ns 6\S / shock as US). 
Conditioned pupillaiy lespouses appealed duiing the diugged state, 
but there was no evidence of the formation of conditioned skeletal 
muscle responses; [e, retention tests made after icxovciy fiom the 
drug did not elicit conditioned skeletal muscle lcsponscs On the 
basis of these observations Hailow and Stagnei concluded that 
“conditioned reflexes arc only possible if a icsponsc is made, and 
do not result merely fiom stimuli presented simultaneously ” 

Experiments conducted by Harlow (this papci) on cuiarc and 
by Settlage (4) on sodium amytal show that ncuial mechanisms 
controlling pupillary conditioned lcsponscs aie less susceptible to 
drug effects than those contioiling conditioned skeletal muscle ic- 
sponses of the total body. Thus Harlow and Stagnei’s cm tier 
assumption that the integrity of pupillaiy conditioned ic.sponscs 
indicated that the centzal ncivous system was not depiesscd is no 
longer tenable. Furthermore, it is possible that the diffeicncc in 
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the results obseived in the two motor systems lesultcd fiom the fact 
that the conditioned pupillary lesponses could be obseived duung 
the (hugged state, whcieas the skeletal muscle lesponses could only 
be tested aftei lecoveiy Since Ghden and Culler (1) found that 
conditioned lesponses of the isolated semitendinosis muscle could 
be foimcd dining the diugged state but could not be elicited after 
recoveiy, it is possible that skeletal muscle lesponses were condi¬ 
tioned m Hallow and Stagnei’s subjects but that this conditioning 
could not be demonstrated in the noimal state 

West (6), Guden and Cullci (1), and the piesent writei have 
all presented evidence piovmg that cuiaie depiesses the cential 
nervous system, and any loss of learning capacity so fai leported 
may be explained on this assumption 

All available evidence seems now to indicate that learning is 
possible undei piactically complete skeletal muscle paialysis. Girden 
and Culler (1) obtained conditioned responses in isolated semi- 
tendinosis muscle aftei all noimal body posture had been completely 
abolished by cuiaic paialysis, and Hat low and Stagnei (3) obtained 
conditioned pupillaiv lesponses under similar cucumstanccs. Neithei 
of these expeiimcnts bear on the idle of the body postuie upon the 
moic complex learning situations but cleaily indicate that the noimal 
muscle tonus is not essential to all learning. Thus the data fiom 
the curate expeiimcnts cannot be used to suppoit the motoi theory 
of learning, and cleaily lefute such a theoiy if it is to be applied 
to all learning phenomena. 

E. Summary and Conclusions 

Sixteen expenments can led out on 11 cats on the effects of incom¬ 
plete curare paialysis on learning gave the following lesults 

1 Conditioning ot a complex skeletal muscle lcsponsc (flight 
response) becomes impossible in curanzation even before bodily 
paralysis is complete Apparently the cential neivous system is 
senousiy depiessed by cuiate in doses insufficient to cause total paraly¬ 
sis of the skeletal muscles 

2 Conditioned pupillaiy lesponses aie foimed duiing states of 
cuiaie paialysis in which conditioned flight responses cannot be 
established. Evidently the cential mechanisms contioiling the foima- 
tion of the conditioned pupillaiv lesponses aie less susceptible to 
cential depiession of cuiaie ongin than are those of the flight 
response 
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3, In certain cases conditioned pupillary and (light 1 espouses are 
latently formed during the drug period but cannot be elicited until 
after lccoveiy. 
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SOLUTION OF PATTERNED STRING PROBLEMS BY 

MONKEYS^ 1 

Columbia University, Essex Junior College, and the Research Council {or 

Blind Childien 


C J "Warden, A. M Koch, and H A Fjeud 2 


The aim of the present experiment was to determine the ability 
of monkeys to solve a giadcd senes of patterned string tests similar 
to tho^e recently used on childien The literature to date covering 
tests of this soit has been adequately leviewed by Kluvei (3), Rich¬ 
ardson (5), and by Plailow and Settlage (2). These leviewcrs have 
included as well the peiformance of vaiious subprimate mammals 
On the whole, it lias been found that monkeys aie greatly supenor 
to the lattci, as might be expected 

A. Method and Procedure 

The 10 monkeys used in this investigation may be classified as 
follows two spiders (Ateles geoffioyt), two common cebus (Cebus 
capucina ), one wecpei capuchin (Cebus apella) and five lhesus 
(Macaco mulatto), Ceitain characteristics of the several animals are 
indicated in Table 1 The spidei monkeys and tile weeper capuchin, 
Tiader, weie supplied by Dr. C R Cmpentei and weie probably 
about live years old The common cebus types and the rhesus 
monkeys were secuied from local dealers and weie two and one-half 
to thiec yeais old when puichased 

The animals were housed in the primate vivaitum of the Columbia 
Univeisity animal laboratory for several months before the tests were 
begun During this time they were exercised daily by the keeper 
and tamed by the two experimented They weie fed the standard 
diet used in this laboratory (1, 4), which is well balanced for vita- 
nuns, and were exposed to a General Electric sunlamp for 15 minutes 

"“Received in the Editorial Office on March 5, 1939 

‘This lepoit coveis one topic in n project on Intelligence in Monkeys 
(under the direction of Professor C J Warden), supported by the Council 
foi Resenich in the Social Sciences of Columbia University. 

2 The general method employed was devised by the authors in collabora¬ 
tion The Junior authors earned out the tests and tabulated the data, and 
the senioi author wiotc the final repoit 
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TABLE 1 

Cl ASSlriCATlON 01 MoNKIYS 

Monkey Sex Heliavioinl (haintlciistics 

Vciy lame hut somewhat timid, walked well 
aftei preliminary adjustment 
Tame hut uimewhalt nggiesHtve, used tml 
instead of lund nl the beginning 
Tninc hut somcwh.it rant ions at fust, soon 
became good subject. 

Tame and well adjusted to the situation 
Exticmelv vigoimis and persistent in working 
at the ptoblcms, well adjusted. 

Somewhat cautious ami easily discouraged 
when no progiess was being made 
Vciy limit! and wmlcd well only when prob¬ 
lems were easv 

Tame and somewhat .iggiossive 
Somewhat cautious, good subjert 
Vcrv tame and tiactable, excellent subject 


daily. The two spidci monkeys died iallu*i suddenly fiom .i latent 
tiopical disease soon aftei the testing period begnn "The other 
animals wcie maintained in good health throughout. the c\penment. 

B Apparatus 

The apparatus for testing the animals consisted of a cage and a 
wot king platfoim The cage was 10 inches m all dimensions, with 
veitical bars acioss the front approximately an inch and a half ap.ut, 
and was painted white inside The platfoim was also white and 
extended 30 in. forward fiom the baited fiont The cage was 
lighted by tliicc Mazda bulbs (40-watt) and the platform by a 
i elector cm lying a 200-watt bulb. No other lights wcie piesent 
in the dark room in which the tests wctc made. The cxpciimcntct 
stood behind a silk gauze set ecu placed parallel to the platform The 
various patterns of stungs wcie placed on the platfoim dncctlv in 
ftont of the animal A 16-inch Westinghouse fan was mn at low 
speed to sctve as a sound set ceil timing the tests 

C. Prociduri 

Each animal was led by means of a bhoil leash hom the vivaiium 
to the adjacent test room and placed in the lighted cage. The setting 
of stimgs was niranged, the cage lights turned oft, and the sliding 
panel covering the batted front of the cage was taiscd. Aftei the 
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animal had reacted, othei settings weie made in a similai manner 
Time was taken with a stop-watch, and eriois weie lecoided and 
classified accoiding to the position of the strings in the pattern 
The food cup containing the incentive was one and three-quarters 
incites m diamcici and one-half inch m depth The incentive used 
was one raisin 01 one-quartci kernel of peanut, according to the 
picfcicnce of the animal As a nilc about five trials weic given at 
a sc'sion The tests were made during the foienoon befoie the 
heavy 01 midday meal, and about two houis aftei a breakfast of 
milk and eggs (7 am ) The animals appealed to be well motivated 
throughout the tests They were adjusted to the cage, with the 
sliding panel raised, by getting the incentive m this situation for 
some days before the tests began 

D. Results 

The senes of tests weie given in the following older. (a) pulling 
in a single string, {b) parallel stnngs with right and left positions 
constant, and (t) the seiies of multiple stnngs illustiated in Figure 1, 
with light and left positions varied in an lncgulai order. 

1 Sniffle Simiff 

This task consisted mciely in drawing m the string with food 
cup attached and sccunng the incentive The proximal end of the 
string was placed three inches fiom the barred fiont of the cage 
for all, except the spidei monkeys, the distance being five inches for 
these on account of then longei arm. The dnection of the stung 
on the platform varied fiom the median position to oblique positions 
left and light. These vairations weie introduced in oidei to 
familialize the animal with positions to be used in Iatei patteins 
Tins task offered veiy little difficulty to any of the animals The 
spider monkeys failed a few times (3-minutc limit) because they 
persisted in tiying to seize the food cup with then long piehensile 
tail. Tin's habit was bioken up bv touching the tail with a small 
stick, which caused a withdrawal leaction, whenever the tail was 
extended llnough the bais The other monkeys tired to reach the 
food cup directly with the arm, but after a few unsuccessful 
attempts this lespouse was abandoned Almost from the beginning, 
most of the animals grasped the stung as soon as the panel was 
raised. Twenty tnals weie allowed, however, in older to make this 
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X Y * 


X Y Z 


A. Parallel 



Q. Oblique Parallel 



C, Con v erg/NO 


o 


O, Roundabout f One Direct 
\ 0 ~.—i i r°l 


£. Round a bout f Two DiREc T 

FIGURE 1 

Muitiple String Patterns Showing Right and Leit Sets or the Series of 
Patterns Employed 

response direct aud automatic. The average time per tiial for the 
last half of this scries was as follows: spiders 1.7 seconds, cebus 0 8 
seconds, ihcsus 3.95 seconds. It appeals, tlicicfoie, that the i espouse 
of pulling in an object of this soit is a natural reaction of the monkey 
and requites little or no piacticc to perfect. 
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2 Paiallel i Strings Positions Constant 

This task consisted in selecting the pioper one of thiee stungs 
airanged as m Pattern J (Figuie 1) The habit of selecting the 
stiing placed to the light was mastered befoic training was begun 
on selecting the string placed to the left of the pattern As will be 
noted (Figuie 1), the strings aie labeled x, y, z, fiom left to right 
in this pattern When the conect string is to the light of the pat¬ 
tern, x and y aie the possible errors When the correct stung is 
to the left of the pattern, then y and z aie the possible errors The 
lesults covenng the lust 10 tnals of both settings aie given m Table 
2 The stnngs weie placed thiee inches from the bars for the lhesus 
and cebus monkeys and five inches foi the spidei monkeys The 
strings were paiallel and spaced two inches apart. They weic eight 
inches in length foi the cebus and rhesus monkeys and 10 inches for 
the spidei monkeys 

As will be seen, the task of learning to pull in the light stung of 
the pattcin was readily learned by most animals. In fact the norm 
of two perfect out of thiee trials, oi bettei, was reached by all of the 
animals by the end of the 10th trial Two of the animals made 
only a single crior each duiing the 10 trial series. The shift to 
the left string of the pattern caused the crior score to lise for a 
few subjects, but in most cases the change involved little difficulty. 
The average time pei tnal was more umfoim in the second series, 
indicating that the response had become moic specific and automatic 
The few animals that had not masteied the patterns in 10 trials 
were given additional tiaimng befoie being advanced to moie diffi¬ 
cult tasks. The data of Table 2 ofiei no basis for concluding that 
one species is better than another on this type of task The diffeiences 
in time and erior scores do not consistently favor one species ns 
against anothei The high time scoies of thiee of the rhesus monkeys 
on the right pattern are due to failme (3-minute limit) on the 
first few tuals These animals did no worse than the aveiage on 
the left pattern. 

3. Multiple Siting Patterns Gtailed Set ies 

Aftei the completion of the above tests, work was begun on the 
senes of patterns indicated in Figuie 1. While this is not a pci- 
fectly graded series, it is fairly obvious that the steps become progies- 
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^Rhesus 3 was not tested on the left position set 



TABLE 3 

Summary of Results on Problems A, B and C (Figure 1) 
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Sivclv moie difficult The data seemed do not indicate the iclativc 
difficulty of the several steps, since possible tiaivrfci-intcifcicncc 
effects may have run through the series as a whole It will be con¬ 
venient to group the lesults as follows («) Pioblem A (parallel), 
B (oblique parallel), and C (converging) ; (b) Problems D and E 
(ronndabout-ihreet). These will he discussed in order. It should 
be noted that the scenes given in all the tables that follow aie based 
on the tnals up to but not including the noun. 

rf. Pi obi ears A , B, and C These were similar in certain lcspccts 
For example, each pattern consisted of three stnngs 10 inches in 
length and spaced four inches apart at the proximal end. Pattern C 
differed from the othei two in that the spacing nt the point of 
convergence was tinec-sixtccnths inches, and hence required moie 
accurate discrimination. The coneet stiing in each of the three 
patterns was varied in the right and left position in an irregular 
order. The results for these three pioblems are given in Table 3 

In a seme, Pioblem A was a repetition of the preceding task 
reported above The patterns were exactly the same. The Only 
difference in the two set-ups was, as previously tested, the light 
and left positions of the correct stiing was not varied from tiial to 
trial. It seemed best, therefore, to icpcat the test, varying this 
factor in random order A reference to the fust section of Table 3 
will slioiv that this change in pioeeduic did not distuib the response 
measurably. In fact, eight of the 10 animals met the norm of four 
perfect trials out of five without any further practice whatsoever, 
and the other two animals made only a single ciror each on the 
first trial. 

The pattcin in Problem B was similai to that of A, except that 
the stiings lay at an oblique angle with lespcct to the subjects. 
Apparently this factor increased somewhat the difficulty of dis¬ 
crimination. Nevertheless, four animals met the noun of foui per¬ 
fect trials out of five without practice, If an exception be made of 
Trader, the number of trials for the other animals langcd from 
one to 10. 

Problem C was more difficult than the olhci two, since the dis¬ 
tance between the strings at tile point of convergence was only tin ec- 
sixtccnths of an inch. Nevertheless, three animals met the noun 
of four perfect tiials out of five without piacticc. Rhesus No. 4 
failed to solve the pioblem after 60 trials, but was immediately 
successful when the distance between the strings was increased to 
three-eighths inches. 
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A glance at Tabic 3 will indicate that individual animals showed 
little consistency though this senes of pioblcms. Foi example, 
Tuidei, who made the worst iccoid on Problem B made a perfect 
score on Problem C, whcieas thesus No 4 made a peifcct lecord 
on Problems A and B but failed Problem C. Moreover, the animals 
of one species wcie not consistently better than those of another 
when the seiies is taken as a whole 

bs Piablems D and E The patterns used m these two problems 
were similar in that the conect stung was “roundabout” m each 
case Problem E was more difficult, howcvei, since the pattern 
involved two direct strings instead of one, as shown m Figure 1 
In Pioblem D, the dnect stung was 10 inches long The stung 
to which the food cup was attached was enough longer than tins 
to allow a space of 6 5 inches between the two strings plus the 
gap between the food cup and the direct string This gap varied 
fiom three-sixteenths inches as in Figuie 1 to thiee inches in width 
dining vaiious stages of the test The animals weie first tested with 
the gap set at tluee-sixteenths inches except for lhesus No 4 (see 
footnote, Table 4) If an animal failed to reach a noun of foui 
pcifecL out of five tuals within a 30-tual series, the gap was 
widened to thice-eighths inches If the norm was not reached at 
this easier level, aftei a scries of 10 trials, the gap was incicased to 
three-fourths inches The gap was doubled thereafter at failuic 
on each 10-tual series up to three inches if necessary In most cases, 
when the animal met the norm at a wide gap, rt was re-tested on 
gaps of lesser width in the seiies until it failed at some point. In 
this way the gap limit of each animal was determined, as indicated 
in Table 4. This limit may be regaided as an index of perceptual 
ability, under the special conditions heie employed 
The spidei monkeys responded coriectly within a few trials when 
the gap was only thlee-sixteenths inches wide Two of the three 
cebus monkeys leached this level aftei considerable tiaining, whereas 
the other failed when the gap was three-eighths ruches wide The 
rhesus monkeys made a poor lecord on this problem even aftei they 
had been given extensive training, as indicated in Table 4. None 
of tins group was able to teach the gap limit of three-sixteenths 
inches, and only two of the five animals reached the three-eighths 
inch limit. The gap Limit foi the other thiee rhesus monkeys ex¬ 
tended beyond that width up to three inches. This evidence would 
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seem to suggest that the perceptual acuity of the lhesus monkey ib 
lower than that of the othei two types. The diftciencc may have 
been due in pait to factors of attitude ami attention. In pioblems 
of this sort rhesus monkeys arc moie easily distiacted than the other 
two types Their movements are also less dclibciate am! more fitful 

The pattern in Problem E was similai to that in Pioblcm Dj 
except for the presence of a middle diiect stung (Flgmc 1), The 
latter was always placed approximately tlncc and onc-qumtci niche* 
from the parallel segment of the longci string. The gap between 
the food cup and the outer ducct stung varied from three-sixteenths 
inches, as drawn in Figure 1, to three inches The piocedurc for 
determining the gap limit here was in general the same as that used 
in Problem D. However, the gap limit determined foi each animal 
on Problem D was taken as the first step in the picscnt series 

The results of fills problem are given in Table 5 As already 
noted, the spider monkeys had both died befoic this test was begun 
This pioblcm proved to be markedly more difficult than the previous 
one, since all animals icquirod considerable training. Moicovci, the 
gap limit finally reached was widei in the case of most animals, 
The difteicncc between the ccbus and rhesus monkeys seems to be 
less clearly marked than on Problem D . In fact, the gap limit for 
two of the rhesus monkeys was lower than it had been on the pieyious 
problem This was probably due to further perceptual training 
involved in the present test. However, the ccbus monkeys made a 
much better record, in teims of gap limit, than the othei three rhesus. 
The limits of the latter weie either the same oi higher than those 
obtained in Problem D, 

E Summary and Conclusions 

The present report covers a series of tests demonstrating the 
ability of spider, cebus, and rhesus monkeys to solve patterned stung 
problems. The lesults suggest that rhesus monkeys are inferior 
to the other two types in this kind of test. Fuithei woik will be 
necessary, however, bcfoie a definite conclusion can he drawn 



C J WARDEN, A M KOCH, AND H. A FJELD 


295 


References 

Fjeld, II A The limits of learning ability in rhesus monkeys Genet 
Psychol Monog, 1934, 15, 369-537. 

IIarlow, H F, & Settiagc, P H, Capacity of monkeys to solve pat' 
terned stung tests 3 Comp Psychol, 1934, 18, 423-435 
Kiuvfr, H Bchavioi Mechanisms in Monkeys Chicago Umv Chicago 
Press, 1933. 

Koch, A M The limits of learning ability in cebus monkevs Genet 
Psychol Monog, 1935, 17, 163-234 

Richardson, H M The growth of adaptive behavior in infants. 
Genet Psychol Monog, 1932, 12, 195-357 

De/xi/tmenl of Psychology 
Columbia Umvetsily 
'Vezo Yoik City 




The Journal of Genetic Psychology, 1940, 66, 297-310 


INSTRUMENTATION IN CEBUS AND RHESUS 
MONKEYS* 1 

Columbia Unmetsity, Essex Junior College, and the Reseat ch Council for 

Blind Children 


C J Warden, A. M Koch, and H A. Fjrld 3 


Little systematic work has been icpoited, up to the present, on 
instrumentation in primates By far the greater part of such work 
has been limited to the gicat apes A icview of the studies on the 
latter gioup will he found in the volume bv Ycrkcs and Yeikes (7) 
A lecent systematic study by Jackson on the chimpanzee has not 
been published as vet Tile work on monkeys has been recently 
summanzed by Kluver (2), Fjeld (1), and Warden, Jenkins, and 
Warnci (5) An examination of the liteiatuie will indicate clearly 
that the wotk on monkevs has been moie or less exploratory In a 
recent study by the piescnt authois (6) a systematic study of the 
ability of scveial types of monkej's to solve patterned string problems 
has been reported. This type of task, involving the selection and 
drawing in of a stung attached to a food cup, proved relatively easy 
for spider, cclnis, and lhcsus monkeys The piescnt problem may 
he icgaidcd as an extension of this study to the use of lakes oi 
T-sticks As a mattei of fact, the animals used in the latter 
experiment wcic earned ovei fiom the eailicr expenment on stnngs 

A. Subjecis 

The eight monkeys used in tins investigation may be classified as 
follows two common cebus (Ccbus copuutta ), one weeper capuchin 
(Ccbus trpella ), and five lhcsus (Macaca mulatto) The weepei 
capuchin (Tiadei) was supplied by Dr C R Carpenter The 
other cebus and the lhcsus monkeys weie secured from local dealers 
and were thiec to thice and one-half ye.us old when tested 


'Received in the Editorial Ofhcc on Mmch 5, 1939 

‘This iepoit covcis one topic in a project oil Intelligence in Monkeys 
(undei the duection of Piofessor C J YVaidcn), suppoited by the 
Council foi Research in the Social Sciences of Columbia University 
2 Tlie gcneial method employed was devised by the authors in collabora¬ 
tion The juinoi authors curried out the tests mid tabulated the data, and 
the senioi author wiote the (tnal iepoit 
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The animals were housed in the primate vivarium of the Columbia 
University animal laboratoiy for several months befoie the tests were 
begun During tins time, thev were excicised daily by tile kecpci 
anti tamed by the two experimented Moicovei, all of the animals 
had been used for appioximatcly tluec months in connection with 
the stiing pioblems noted above They were fed the stailcl.iid diet 
used in this laboratory (1), which is well balanced for vitamins, 
and were exposed to a Gcneial Elcctnc sunlamp for 15 minutes 
daily. The animals weic maintained in good health throughout the 
expeiimental penod, which began about April 15, 1936, and ended 
about Tune 15, 1937 The sex, weight, and ccitain bchavioi char- 
actenstics of the monkeys are listed in Table 1. 


TABLE 1 

Characteristics or Monkus 


Monkey 

Sex 

Weight 

(oz.) 

Behavioral charactenstics 

Cebns 1 

M, 

44 

Somewhat cautious but woikecl well; 
some chattering and scolding when 
pioblems were dilhcult, but persistent 

Cclnis 2 

M 

50 

Vigorous in movements, well adjusted, 
and very persistent Chattel mg and 
scolding when problems were difficult 

Trader 

M 


Veiy tractable, extremely vigorous and 
persistent m attacking the problem 

Rhesus I 

F 

112 

Good sullied but somewhat cautious and 
easily discouraged 

Rhesus 3 

F, 

98 

Somewhat aggressive, vigorous move¬ 
ments, worked pcisistenlly but often 
very carelessly, 

Rhesus 4 

F, 

100 

Good subject, fairly persistent 


B. Apparatus 

The apparatus for testing the animals consisted of a cage and 
working platform. The cage was 30 inches in all dimensions, with 
vertical bars across the front approximately an inch and a half 
npait, and was painted white inside. The platfoim was also white 
and extended 30 inches foiward from the baried front The sciies 
of ralces wcie ariangcd for the animal bv means of the serial ledge 
device, as illustrated in Figure 1. As will be seen, each nanow 
ledge (2.5 inches wide) was notched at both ends so as to provide 
an inset for the cross-bar of the rake A given series of lakes could 
thus be presented to the animal in peifect alignment at slightly using 
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FIGURE 1 
The Apparatus 

S, shuttci used to control exposure of rakes, D, door in back of reaction 
cage for admitting animal 

levels Doubtless, this ariangement deci eased the mechanical diffi¬ 
culty of drawing in the rakes when the piopei oidei and pattern 
of movement was used. The lattci factors weie also emphasized 
by the use of the rakes (T-sticks) instead of plain sticks The 
cage was lighted by thice Mazda bulbs (40-watt) and the plat- 
fiom by a icflectoi cat tying a 200-watt bulb No othei lights were 
present m the dailc 100 m in which the tests weie made The experi- 
mentei stood behind a silk gauze scieen placed parallel to the plat¬ 
form. A 16-inth Wcstinghousc fan was uin at low speed to serve 
as a sound scieen duiing the tests 
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TABLE 2 


Showing Length in Inciifs or the Severai Rakes Usid in ini' Series or 
Steps oy the Various Typis 01 Monktys 



Cebus Monkeys b 2 


Step I 

12 


II. 

7.5—12 


III. 

7.5—10—14 


IV 

7 s—io—13—16 (Ccinis No, 2, 14—18) 


V. 

7 5—10—14—IS—22 


VII 

7 s—io— 13 — 16 —19—22—25 


VIII 

7 5—10—13—16—19—22—25—2S 



Rhesus Monkeys 1-5, TtaJcf 


Step [ 

14 


II 

12—18 (Trndci, 16) 


III 

8—14—20 


IV 

8—14—20—26 


V. 

9-—13—17—21—25 


VII, 

9—12—15—18—21—24—27 


vrrr 

9—12—15—18—21—21—27—33 (Tintin, 

32) 

Note Step VI 

was omitted fiom the series foi nil animals 

in older to 

extend the series 

as far as possible within the n Hot ted time 



The senes of lakes used in the tests ate listed m Table 2. In 
Step 1 (Single-rake test) a fauly long lake was used, the c\act 
length depending on tile size and aim length of the species In 
latei steps, the carliei rakes m the senes were shoitcnctl as much as 
possible so that the final instiument would not he too long and 
unwieldy The cioss-bais vaned fiom two to thicc inches in length, 
depending on the length and diameter of the handle The handles 
were made of lound ash doweling and varied fiom five-sixteenths to 
eight-sixteenths inches in diameter. As a iulc, the diameter of the 
longer sticks was giatlually i educed so as to keep the weight of the 
rake as low as possible, 

C PRGCFDURL 

As a lule, the tests were given in two periods, of 10 tiials each, 
in the morning and afternoon The fust period ocumed scveial 
horns aftci a liquid bicalcfast (milk and eggs), and the last pound 
before the animals wcie given the heavy meal of the clay. The 
animals were, tlieiefoic, alwavs reasonably hungry when tested The 
incentive was usually one-foui ill peanut kernel and one small laism, 
which were placed in the food cup togclhci. In some of the moie 
difficult series motivation was incicased by giving the animal one- 




C J WARDEN, A M. KOCH, AND H A TJELD 


301 


sixteentli to one-fouith of a banana on certain trials So far as 
could be observed, a high dcgiec of motivation was maintained 
tJuoughout the expetiment. The common cehus monkeys wcie 
earned from the living cage and placed in the appaiatus, while 
Tiadci and the rhesus monkeys weie In ought in by means of a 
tiansfei cage (4) 

The tests wcie earned out undei daik-room conditions, except 
for the lighting of the cage and piatfoim, as indicated above A 
one-way light screen, made of silk gauze, stood between the experi- 
mentei and the appaiatus, In setting the apparatus foi a given 
trial, the lights weie turned on, the food cup baited, the sciies of 
rakes arranged, and the shuttei closed. Aftei the animal had been 
placed in the test cage, the shutter was laised and the stop-watch 
staited The shuttei was closed at the completion of the trial 
and the time lecords recorded The gencial pioceduie heic desewbed 
was followed in connection with both pioblcms of the experiment 
(a) Single-iake problem, and (b) Multiple-iake pioblem. Minor 
differences in technique and scoring will be indicated in the sepaiate 
treatment of these problems 

1 Single-Rake Pioblem 

The first task was to tiain the animals to use a single lake as 
an instiument, legaidless of its position on the piatfoim. The 
senes of steps involved is loughly indicated by the set of rake positions 
shown in Figuic 2. As will be seen, the task at Position A was 
meiely to diaw in the lake, since the bai alieady lay behind the food 
cup The B and C positions lequired some actual manipulation. 
At Position B, for example, the lake had to he moved to one side 
before it was pulled in Position C lequued a movement of the 
rake back and to the side before it was diawn in At the beginning, 
the training was limited to these thiee positions given m a some¬ 
what landom order and this stage is lefened to as preliminary set¬ 
tings (Table 3, Column 2). From this point onward, the data are 
included as legular naming tnals in Column 3, legaidless of rake 
position. 

The task at Position A would seem to be vciy similar to that of 
pulling in a string, which had been peiformed in an earlier experi¬ 
ment (6) by these animals. Almost from the beginning, all of the 
animals were able to do this Howevci, four of the five rhesus 
monkeys had difficulty when the lake was placed at the B and C 
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Position A 


‘ Position B 



Position C 



Position D 


o o 


Position E 
FIGURE 2 

Sfrics of Rake Positions 

positions. Two of them failed to master these positions and had 
to be dropped from the expci intent (sec legend, Table 3). Tins 
preliminary stage included a considetable amount of coaching as an 
aid to solution. This usually involved putting the lake in position 
with the shutter open, a paitial drawing m of the rake by the 
experimenter, and the like. One thesus (No 3) and the three 
cebus monkeys lequiied no preliminary tiaining; they wcie able from 
the beginning to manipulate the rake in the manner requited 



TABLE 3 
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The results of the problem, from this jneliimnarv stage onward, 
are analyzed in Table 3. The number of trials icquircd for each 
animal to learn to use the rake at Position E (Figuie 2) arc shown 
in Column 3, and the average time pei trial in Column 4. It was 
found advisable, in older not to thscouiagc the animals too much, 
to allow seveial settings pei tiial, if ncccssaiy Thus an animal 
might fail on one oi more settings but still, if finally successful, he 
rewarded on a given trial. In some cases also, the later settings of 
a tiial were made with the shuttci open, so the animal could 
observe Sometimes failure on a setting meant mcicly that the 
animal persisted in pushing or tin owing the rake out of leach The 
numbci of settings per tiial ranged from one to eight, the average 
being somewhat less than two, as indicated in Column 5 of Table 3. 
As might be expected, the need for additional settings decieased as 
the general pioblem was masteicd. The position of the inkc (Fig¬ 
ure 2) for each setting is given in Column 6 of the table. 

All trials were rated ns either successes oi failures and the rccoid 
for these is given in Columns 7 and 8 of Table 3 A successful 
trial was one on which food was seemed on the final setting even 
though eirois had been made Failuic was recorded when the 
animal was unable to diaw in the food cup after a numbci of settings 
or when the shuttci was closed to bicalc the animal of the habit 
of thiowmg or pushing the stick out of reach. The total number 
of perfect trials made by each animal js given in Column 9, and the 
number made -during the last 20 tiials of tile training in column 10. 
A pei feet trial was one on which the animal worked continuously 
at the task and was able to diaw in the footl-cup without making 
eriors on a single setting. Although numcious kinds of crrois 
were checked, only the following thicc types appealed to be signifi¬ 
cant* (a) leaching with band or foot without using the lake, 
(b) using the wiong end of the rake aftei turning it about, and 
(r) pushing or throwing the rake out of icach. As can be seen, the 
frequency of these seveial types of eriois varied considerably fiom 
one animal to anothci. The first type of cnor was limited veiy 
largely to the early tirals, as might he expected As the animals 
attained reasonable facility, they wcie passed along from one lake 
position to another, until they had masteicd tile final position 
(E t Figure 2). The animals weie able, at this point, to use the 
rake as an instiument, when it was placed in front of tile bars 
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parallel to the shuttei, with thebai in cithei the left or light position 
The lesults of Table 3 are of inteiest chiefly as a summary of 
the amount of training lequiied by each animal in learning to use 
a single rake It is impossible to make direct comparisons from 
animal to animal because tile frequency of the several lake positions 
varied greatly. On the whole, it appeals that cebus monkeys need 
much less tiaming than the ihcsus monkeys in this early stage of 
instrumentation. As already noted, two of the three ihcsus monkeys 
that succeeded icquucd a long peuod of prehminaiy training, in¬ 
volving coaching, befoie they could be advanced to Position B This 
is the fiist position that involves anything beyond a mere drawing in 
of the rake Moreover, the othei rhesus required approximately 
twice as many trials as any of the cebus monkeys in the mastery of 
the latei and moic difficult positions This finding tends to con¬ 
firm the tentative conclusion, diawn fiom oui patterned stiings 
experiment (6), that manual manipulation is somewhat better de¬ 
veloped in the cebus monkeys. In any case, on this initial test they 
made use of the rake as an instrument more naturally and speedily 
than the rhesus monkeys It is possible, of couise, that interference 
effects fiom the carliei patterned strings situation, may have influ¬ 
enced this initial test. This would hardly be an argument against 
our present conclusion, however, inasmuch as both types of monkeys 
had learned the string problem at the same time The present test 
was begun by each animal withm a few days after the string problem 
had been completed. 

2 Multiple-Rake Problem 

This problem may be regarded as a continuation of tile one de¬ 
scribed above, since it involved meielv the use of additional rakes 
in progressively complex senes The procedure was in general 
the same The /list stick in each senes was placed at Position E as 
indicated in Figuie 2 Tile additional lakes were airanged in older 
on the ledge device illustrated m Figure 1 Only a single setting 
per tnal was allowed in the piesent task regardless of the length of 
the senes The criteiioa for successful and perfect tnals was the 
same as befoie A tnal was tccoided as a failure when the animal 
stopped work for one minute, oi when it was necessary to close 
the shuttei in ordci to bieak the habit of pushing oi throwing the 
rake out of icacli The latter tvpe of bchavioi seldom occmred 
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and not at all in the case of some animals No reward was secured 
on the failuie trials No hard and fast ciitciion could be used in 
determining when to advance an animal fiom one step to anothci, 
In the last analysis, such shifting depended on the judgment of the 
experimental as to facility in handling the rakes, and consistency 
of successful trials with a fair pel cartage of pci feet pcifoimances. 
The mastery of a given step also piesumcd persistence in attacking 
the pioblem. 

The types of errois occurring in this complex pioblem naturally 
differed from those brought out by the use of a single stick. Al¬ 
though many criors weic checked on the data sheets, only the follow¬ 
ing were of sufficient significance to wan ant inclusion in the tables; 
(tf) failure to use rake aftci being drawn m, ( b ) using one 01 moie 
takes in the wrong oidcij (c) turning rake about and using the 
wrong end ; (rf) pushing or tin owing one or more lakes out of icach. 
It should be noted that the record of enois in the tables icfeis to 
the number of tiiftls on which the several tvpcs of bchavioi occurred. 
Repetitions of a given erroi on the same tiial could not be accurately 
recorded, because of the speedy movements of the animal Numerous 
types of activity, such as climbing about, pacing the cage, sitting, 
chewing tlie rake, number of rakes used, etc., wcic tecoidcd. Here 
again, only the trials on which such types of bchavioi occiincd once 
or more could be checked. Since the data as taken would vield no 
quantitative measure of tile total amount of such activities they 
have not been reported The length of the lakes used in the several 
serial steps aic given m Tabic 2 

As originally planned, this experiment was designed to dctcinunc 
the limits of capacity in the two species so that definite compniisons 
could be made. As a matter of fact, wc had no iciison to expect 
that cither species would be able to advance beyond a fanly shoit 
series In previous studies on monkeys only a single instrument 
(take, T-stick, cloth) had been employed As the test piocceded. 
however, it became apparent a definite limit could not be established 
within a reasonable time. It is tiue that tlucc of the monkeys (one 
ccbus, two rhesus) reached the limit at the foui-iake level, under 
our tiffining conditions. Nevertheless, the three other animals (two 
ccbus, one rhesus) were able to advance through the eight-lake senes 
and apparently could have gone considerably fuithci, The problem 
was stopped at tins point because the last stick of the final senes 
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was so long that it was veiy cumbeisomc to use aftci the animal 
had secuicd it. As a matter of fact, this lake was appioximately 
twice as long as the animal’s atm. 

As indicated in Tables 4 and 5, the amount of training lcquned 
on each of the sevcial stages was not very gieat Much of this 
training involved little moie than practice in facility of using the 
rakes as they became longei from stage to stage. As the enor scores 
show, the animal seldom failed to giasp the takes piopctly or to 
use them in the pioper sequence Natuially, the mechanical diffi¬ 
culties of diawing m the food cup with facility increased greatly 
as the rakes wetc lengthened in the later series. Some of the ani¬ 
mals, at least, acted as if they knew at once what to do on being 
advanced fiom one stage to another This was especially true after 
the gcneial pattern of using one rake to draw in another had been 
established. As will be noted, the six-rake senes was omitted en¬ 
tirely. This omission did not confuse the animals and did not 
laise the scoics, in teims of timis, for the learning of the seven-rake 
series. It seems icasonabic to conclude, on the basis of these facts, 
that the moic intelligent monkeys weic able to generalize the 
factor of oidinal pattern in passing fiom the earlier to the later 
stages of the pioblcm Such generalization need not have involved 
anything beyond the lccogmtion of similauty in peiceptual relations 
undci the conditions of the test 

It is impassible to diaw any definite conclusions concerning the 
relative ability of the two species from our data In the first place, 
the numbci of animals of each type was too small to offer a basis 
for species coinpaiison Moieovci, the results did not break clearly 
along species lines Toi example, one cebus monkev along with 
two lhesus monkeys did not advance beyond the four-rake series 
The other two cebus monkeys continued through the eight-lake series, 
and might have advanced much farther tf the tests had been 
continued Only one of the thiee ihesus monkeys showed a similar 
recoid On the whole, the lesults seem to lend some support to 
the conclusion dinwn fiom the singlc-iake pioblem discussed above. 
Tin’s conclusion was to the effect that manual manipulation is some¬ 
what bcttei developed in the cebus monkeys In the piesent test, 
only one ihesus as compaicd with two cebus monkeys was able to 
advance thiough the entue seiics employed Morcovci, this ihesus- 
monkev requiicd about 25 per cent mote trials than either of the 
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cebus monkeys in reaching this point. The numbei of errors made 
by this animal was also considerably greater. The opinion that the 
cebus is somewhat supenor to the rhesus monkey in manipulation 
of this type must be regarded as tentative until much larger groups 
have been tested. 

D. Summary 

Two types of monkeys (three cebus* five lhesus) were given the 
task of securing food by the use of instruments placed on a platform 
in front of a barred cage. The first problem involved training the 
monkeys to make use of a single rake or T-stick regardless of its 
position on the platfoim Two of the five lhesus monkeys failed 
on this task after 1 ong training, All of the cebus monkeys and the 
other three lhesus monkeys were successful, although the lattci re¬ 
quired much moie training (including coaching) than the former. 
The second problem involved the use of multiple rakes in series 
ranging from two through eight. Only three of the animals (one 
rhesus, two cebus) were able to advance through the entiic sciics, 
and these could have gone farther, probably, had the experiment 
been continued. The results aie interpreted ns favoring the tenta¬ 
tive conclusion that this type of manual manipulation is considerably 
better developed in cebus than in rhesus monkeys 
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IMITATIVE BEHAVIOR IN CERUS AND RHESUS 
MONKEYS* 1 

Columbia Unmetsity, the Research Council }o> Blind Child} en, and 
Esse\ Junioi College 


C J Warden, H A. Fjeld, and A, M Koch 2 


A. Introduction 

As shown by the lecent summary of Warden and Jackson (8), the 
eailv woik on imitation in buds and mammals yielded, in the main, 
negative results. Thorndike found no evidence for imitation in 
chicks, and the results of Porter on vanous species of birds aie in¬ 
conclusive. Small decides against imitation in the white rat, whereas 
Beny argues foi a low oidei of imitation in this type. The negative 
results of Thorndike on the cat and dog are well known. Beny 
and Hobhouse insist that cats possess a low ordei of imitativeness 
The tests of Cole and Davis on the laccoon weie disappointing. 
In geneial, the opinion lias steadily gained ground that genuine imi¬ 
tation does not occm among the subprimatc foirns. 

The lesults to date on monkevs and apes aie mote or less incon¬ 
sistent and confusing Thorndike found little or no evidence foi 
intelligent imitation in monkeys, and the instances cited by Plobhousc 
are not vciy convincing, Shepherd concludes that imitation, when 
picsent at all, is of little impoitance m the learning of monkeys 
The results of Watson were negative, lcgaidlcss of whether the 
lmitatee were anothei monkey oi himself Kinnaman (3) reports 
two cases of imitation in the rhesus monkey, but these followed a 
considerable amount of piactice on the task Haggerty (2) offeis the 
best evidence fiom these eailiei studies for imitation in monkeys 
Instances of clear-cut imitation weie limited to a few of the animals 
tested, and some of the tasks involved weie exceedingly simple for 
pi unates He lepoits nuincious cases of “paitial” imitation in winch 

“•Received in the liditoi ml Olhcc on March 5, 193 9 

'This jepoit covers one topic in a pioject on Intelligence in Monkeys 
(undci the duaction of Piofcssoi C J Warden), snppoitecl by the Council 
for Rese.iich in the Social Sciences of Columbia University 

'The general method employed was devised b> the senior author who is 
also icspnnsiblc for the picsent lepoit The junioi authors carried out 
the tests and made the statistical computations of the t.tbulai mateunls 
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obseivation apparently aided the imitator somewhat in solving the 
problem by tual-and-eiior activities. As a nilc, however, the 
monkeys wcic allowed piactice at the task hcfoic being tested for 
imitation 

Seveial workers have noted instances of social facilitation and 
simple imitative behavior in the great apes Nevertheless, both 
Yerkcs (12) and Kolilei (6) seem to feel there is little reason 
to suspect a high order of imitativeness even in the chm 1 pan 7 .cc 

Most of the studies cited above made use of the Ohseivation-Cage 
method which was devised by Thorndike Aftci the lmitatee had 
been trained, the imitator is allowed to observe him at work fiom a 
cage attached to the woiking cage. When sufficient time has been 
allowed for obseivation, the imitatcc is removed from the woiking 
cage and the imitator transfened thereto. As pointed out by 
Warden (8, 9) the following criticisms apply to this method, {a) A 
shifting about of the animals may involve a considciablc delay be¬ 
tween observation and the imitative act; (b) the shifting may induce 
an emotional disturbance in the imitator; (c) the shift may chsiupt 
the mental set to imitate It seems altogethci likely, indeed, that the 
negative results icportcd on piimntes by the earlier workers were 
due in laigc pan to such aibitiaiy factors which .lie inhcicnt in the 
method itself 

In 1930, the Duplicate-Cage method was devised by Warden (9) 
and was later used by Waidcn and Jackson (8) in testing the 
imitative behavior of 15 ihcsus monkeys This method involves 
the presentation of a duplicate puzzle device to the imitator in the 
obseivation cage. This makes it unncccssaiy to shift either of the 
animals about during a given woik period The imitatoi may react 
at once, upon observing the imitatcc, since the puzzle device is ready 
at hand. Moicovci, the imitative tendency when aroused is not 
disrupted by a shift of any sort As previously obscivcd, this method 
provides the natuial setting foi the occurrence of imitative bcliavioi 
in animals and children. When tested by this method, the rhesus 
monkey (8) exhibited a marked capacity to lcam vaiious problem 
devices by means of imitation. The picsent studv may be legarded 
as a continuation of this woik to ccbus as well as olhei rhesus 
monkeys. 

B. Method and Procedure 

The six monkeys used 111 this investigation may he classified as 
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follows two common ccbus (Cebus capucma ), one weeper capuchin 
(Cebus apella), and three ihesus {Macaco jnulnttn) The weeper 
capuchin (Tiadei) was supplied by Di C R. Caipentei The other 
cebus and the ihesus monkeys weic sccuied from local dealers and 
were thiec to lliicc and one-half vc.us old when tested The three 
ccbus monkeys and Rhesus No 2 wcie males, and Rhesus No 3 
and No. 4 were females. The animals wcie well adjusted to 
laboiatory woik befoie the imitation tests weie begun. All of the 
monkeys had previously been used in the study on patterned strings 
(10), and in the study on lnstiuinentntion (11) as well. The care 
of the animals followed the usual Columbia Laboiatoiy routine, as 
descnbcd in detail by Fjcld (1) and Koch (5) Each monkey was 
caged alone while in the laboiatoiy to prevent the foimation of 
distracting social attachments. Raisins were used as the rewaid, 
since they were known to possess a high incentive value for both 
types of monkeys 

A diagiain of the appaiatus employed is shown in Figuie 1. Each 
of the two conip.utments measured 36 inches long, 30 inches wide, 
and 36 inches high. The dividing scicen was made of J^-inch 



FIGURE l 

Waiujin Duim icail-Cagl Imuation Apparatus 
The cages foi nnilalor and lmitatee, separated by a wire mesh partition, 
nre simdai in every itspcil The lights, A, A flood the puzzle devices 
during the lest to enhance ohseivalional stimulation The setting is for 
Problem IV except that the device on the right side is open so the position 
of the incentive can be seen 
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wire mesh which pcimittcd clear obscivation of the movements of 
the lmitatec Picliminaiy tests have shown that the monkey may be 
distracted by the presence of the experimenter in the loom, hence 
a one-way light scieen was employed This involved covering the 
top of the cage with heavy black cloth and the back and sides with 
beaver boaid. A screen of ravon cloth thiough which the experi¬ 
menter could observe the animals was lowered in fiont of the cage 
befoie making each test. The inside of each compaitmcnt was 
illuminated by an automobile spotlight (32 candle power) focused 
dnectly upon the panel bcaiing the puzzle device In addition to 
supplying general illumination, these lights tended to enhance the 
stimulation value of the puzzle devices. The large central light was 
not used dunng the testing period and all lights in the room were 
turned off befoie beginning a test. A laigc electric fan was operated 
at low speed to serve as a sound scieen. 

The puzzle devices weic mounted on removable panels as indicated 
in Figuie 1. The panels weie placed close to the division screen 
so as to favor ready observation In this position the imitatoi was 
enabled to secuic a profile view of the imitates during his attack upon 
the problem The following tasks, arranged in oidci of difficulty, 
were employed* (tf) Pulling a chain which hung down within easy 
reach m front of the panel, thus raising a door and exposing a laisin 
in a hole in the panel; ( b ) opening a door in the panel, behind which 
a raisin had been placed, by manipulating a knob; ( c ) opeiating a 
simple latch and then opening the door; and (d) opeiating two 
latches (upper, lower) arranged as in Figuie 1, and then opening 
the dooi. As will be seen, the last thiee problems lcpiescnted a 
progressive series of acts. The four pioblcms were fiist learned by 
the imitntee and then presented to the scveial imitators in the order 
given above These problems weie precisely the same as those in 
the earlier study (8) It was there shown by testing a control group 
that each of the problems is above the instinctive level, hence genuine 
learning is required to solve them. No fuithei control gioup was 
necessary, theiefore, in the present study. The time lcqmrcd to 
tram the imitatec by trial and error, aided bv coaching, was many 
times as great as that allowed in the scucs of imitation tests. 

The gcneial procedure was the same as that used in the cailier 
study The imitator was allowed to adjust to the testing conditions 
by being placet! in the cage foi 10 minutes daily on fiotn one to 
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foui flays .is requiied Dmmg this period piacticc was pi evented 
by the use of blank panels in the cage The imitatee was in the oppo¬ 
site side and the lights, light-screen, and the guide-cords (to contiol 
the animal) were manipulated as in the experiment piopei. A female 
monkey (Rhesus No. 1), after being trained as the inmtatee, had to 
be discorded at this stage because Cebus No. 1 was veiy much afraid 
of lici A male animal (Rhesus No. 5) was trained and used there¬ 
after as the imitatcc. So far as could be observed this animal occa¬ 
sioned no emotion.il upset in any of the imitatois tested 

In the experiment proper an animal was given six tests on each 
problem before being advanced to the next. As a lule the si* 
tests weic made oil the same dav, although the senes was broken 
by a 24-hour inteival in some cases An interval of four days 
intervened between one pioblem and anothd, in order to reduce 
any possible transfei and interference effects, As will be seen, each 
animal was given 24 tests of imitation altogether, thus making the 
group total 144 

The test piocedme was pieciscly the same as that used in the 
earlier study and may be indicated veiy biiefly The two animals, 
with cords attached, were placed in then lespective compartments, 
and anchored in the proper position bv the expeinnenter The two 
puzzle devices weie set and baited by an assistant 3 stationed behind 
the apparatus The loom lights were then turned off. The panel 
of the imitntee was then illuminated by means of the spot light and 
the imitatcc allowed to pcifoim. The animal was drawn back to 
the coiner of the cage, the light turned off, and the puzzle device 
re-set. This piocedurc was lepeated five times in rapid succession, 
the five pcifoimnnccs of the imitatcc lcquning only about 30 
seconds Immediately after the fifth perfoimance, the light was 
tinned off m the imitatce’s compaitment and flashed on in the 
other compaitment. The imitator was released and allowed 60 sec¬ 
onds in which to solve the problem just obscived The imitator was 
usually leaning foi waul against the taut coid and often went directly 
to the panel. If the problem had not been solved within the 60-second 
peiiod, the imitaloi was diuwn back to the coinei of his compart- 
ment. The exact time lequired foi each solution was taken with 
a stop-watch. 

Thanks aie doc to Dr Ci M. Gilbert foi valuable aid in Hus connection 
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C. Results 

The iesults have been analyzed into the following degrees of imi- 
tativcness, as was done in the caihei study 

I, immediate imitation —solution of task within (he 60-second 
test period 

P+ t pm (ml imitation— piopcr act occuried lint not exact 01 
forceful enough to woik the mechanism 
P, paitial imitation —contact made with proper pait of 
mechanism but appropriate movement incomplete 
p— p,,, /mi imitation —puz/le device approached and pails 
inspected but without body contact with It 
F, failure to imitate —no apparent attention to puzzle device 

The individual records foi the six tests on each of the four piob- 
lcms aic piesentctl in Table 1. The iccouIs foi a given pci foi ran nee 
include the time scoie and a rating as to the degicc of inutativcncs? 
exhibited. The intings aic assigned in accoidance with the letter 
system indicated above The time scoies vary consulcinbly when 
imitation (immediate oi paitial) occuis, depending on the moment 
when the appiopriatc act took place. Obviously, the shot lei the 
time the less the oppoitumty foi tiial and ctioi activity to entei into 
the solution 

As indicated in Table 1, no outiight failuics occuircd in the picscnt 
study This means that some degree of social facilitation was shown 
on each of the 144 tests There weic 110 eases of immediate imita¬ 
tion and 34 eases of partial imitation R—)• Tile amount 

of imitative bchavjoi exhibited showed little vaiiation from tusk: to 
task The numbci of instances of immediate imitation on the series 
of tasks was as follows: 25, 33, 26, 26 The concsponding scores 
for partial mutation weic 11, 3, 10, 10 A summary of the scvcial 
types of imitative behavioi foi each problem is given in Table 2 
As will be seen, 10 of the 34 cases of paitial imitation fall into the 
category. This means that the piopei pattern of response was 
copied by the lmitatoi, but not with enough exactitude oi foice to 
operate the essential mechanism. The othci two types of social 
facilitation (P —, P ) involved little inoic than an enhancement of 
the stimulus in the setting. It is appaicnt, fiom tins analysis, that 
the pattcin of i espouse was actually copied in 120 out of 144 tests. 

The data bearing on the lclative imitative ability of the different 
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TABLE 2 

Showing the Record of Each Monkey on the Four Prohlems 
(Six 'Iests on Each) 

Animal 

and Test 1 Test 2 Test 3 Test 4- Test 5 Test 6 


pioblem 

Sec 

R. 

Sec. 

R 

Sec 

R. 

Sec. 

R 

Sec 

R 

Sec 

R 

Pioblem I 
Ccbus 1 

25 

I 

20 

I 

18 

I 

12 

I 

14 

I 

4 

I 

Ccbus 2 

60 

P 

60 

P 

32 

I 

60 

P+ 60 

P+ 

46 

1 

Ti ndcr 

60 

P 

60 

P+ 

22 

I 

60 

P+ S 

l 

60 

P+ 

Rhesus 2 

60 

P 

25 

I 

S 

/ 

5 

/ 

3 

l 

4 

I 

Rhesus 3 

7 

1 

10 

I 

9 

I 

8 

2 

4 

I 

3 

I 

Rhesus 4 

60 

P+ 

60 

P+ 

25 

1 

37 

/ 

6 

I 

5 

I 


Problem II 
Cebus 1 

60 

P 

60 

PH- 

57 

I 

2 

I 

2 

I 

2 

I 

Cebus 2 

39 

I 

14 

I 

10 

J 

4 

I 

12 

I 

4 

I 

Tiadei 

2 

I 

2 

I 

2 

I 

2 

/ 

1 

/ 

5 

/ 

Rhesus 2 

31 

/ 

20 

I 

4 

I 

2 

/ 

2 

I 

2 

I 

Rhesus 3 

11 

I 

3 

I 

9 

1 

14 

I 

3 

I 

7 

I 

Rhesus 4 

21 

I 

60 

P 

19 

I 

4 

1 

3 

I 

1 

I 

Problem III 
Ccbus 1 

11 

I 

8 

I 

3 

I 

16 

I 

25 

I 

49 

I 

Ccbus 2 

2 

I 

1+ 

I 

I 

I 

13 

I 

3 

/ 

1 

I 

Trader 

60 

I 

25 

I 

60 

P+ 

40 

I 

5 

I 

40 

1 

Rhesus 2 

60 

P 

60 

P 

60 

P 

60 

P 

60 

P 

60 

P 

Rhesus 3 

13 

I 

27 

I 

60 

P 

60 

P 

15 

I 

45 

I 

Rhesus 4 

60 

P+ 

5 

I 

25 

I 

10 

I 

5 

I 

25 

I 

Pioblem IV 
Ccbus 1 

4 

I 

48 

I 

60 

P 

59 

I 

60 

P 

60 

P 

Cebus 2 

23 

1 

13 

I 

12 

1 

8 

I 

7 

I 

8 

1 

Tinder 

9 

I 

9 

I 

9 

I 

19 

I 

13 

1 

10 

I 

Rhesus 2 

60 

P 

60 

P 

60 

P— 

60 

P— 

60 

P— 

60 

P— 

Rhesus 3 

31 

I 

60 

P 

18 

I 

33 

I 

+8 

I 

25 

I 

Rhesus 4 

19 

/ 

49 

1 

19 

/ 

38 

/ 

30 

/ 

7 

I 


For the meaning of the letter rating under R, see analysis of types of 
imitative behavioi in text above 


TABLE 2 

Group Avpraoes and Percentages on Age Prodicms 


Degiee 
of imi¬ 
tation 

Total 

animals 

Piob I 
cases 

No % 

Piob II 
cases 

No % 

Prob III 
cases 

No °/o 

Piob IV 
cases 

No % 

Total 

cases 

No % 

I 

6 

25 




26 

72 2 

26 

72 2 

110 

76 4 

P+ 

6 

7 

EeZE 



2 

5 5 

0 

0 0 

10 

6 9 

P 

6 

4 

11 2 

2 

5 5 

8 

22 3 

6 

16 6 

20 

13 9 

P— 

6 

0 


0 


0 


4 

11 2 

4 

2.8 

F 

6 

0 


0 


0 


0 


0 
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TABLE 3 

Showing the Record [Immediate Imitation) or Each Animat on the Four 
Problems in Terms of Average Score 


Animal 

Piob. [ 

Prob II 

Prob 

irr 

Prob. 

rv 

Totals 

No 

Av. 

No 

Av 

No 

Av 

No. 

Av 

No 

% 


cases 

sec 

cases 

see 

cases 

sec. 

cases 

see 

cases 

sue. 

Cebus 1 

6 

15 5 

4 

158 

6 

187 

3 

37 0 

19 

79 2 

Ccbus 2 

2 

39 0 

6 

13 8 

6 

5 7 

6 

11 8 

20 

83 3 

Tradei 

2 

50 

6 

23 

S 

34 0 

6 

11 5 

19 

79 Z 

Rhesus 2 

5 

8 + 

6 

10 2 

0 

0 0 

0 

OO 

11 

45 S 

Rhesus 3 

6 

68 

6 

7.8 

4 

25 0 

5 

31 0 

21 

87 5 

Rhesus 4 

4 

13 3 

S 

96 

5 

14 0 

6 

23.7 

20 

83 3 


ammals, in terms of the immediate imitation scoics, aic given in 
Table 3 The di/tei cnees aic not maikcd, except in the case of 
Rhesus No. 2, who succeeded on somewhat less than half the tests. 
Tile othci five animals ranged fiom 19 to 21 successes out of the 24 
tests given to each animal. The question of genetic differences can 
hardly aiisc in view of the small number of each type tested. Ncvci- 
thcless, it may be noted, except for Rhesus No. 2, the ccbus and 
rhesus monkeys made about the same showing. 

As already noted, all instances of immediate imitation involved 
successful performance within the 60-sccond test period. In many 
instances, however, the imitative act occuircd within .t few seconds 
after obsci vation of the imitatec. The temporal distribution of 
the 110 cases of immediate imitation is shown in Table 4. In 57 
cases (51 8%), imitation occurred within 10 seconds, and in 38 
cases (34.5%) within five seconds. Such speedy performance would 
eliminate the possibility of tiial and etioi activities of any conse¬ 
quence. Moreover, a check of the detailed records indicates that 
in at least 40 of the 57 cases mentioned above, no such activities 
occurred. In these instances, the pattern of movement of the imitatce 
Was followed piecisely and without excess oi fumbling movements. 
As a matter of fact, 94 of the HO cases of immediate imitation fell 
within the fust half of the 60-second test period. In numerous 
instances the time score was lengthened because of the fact that 
the animal hesitated somewhat before nppioaching the panel. A 
high time score, thetcfoie, docs not neecssaniy mean a laigc number 
of excess oi trial and error movements 

As has been noted, each animal was given six tests on a given 
problem before being passed on to the next, This schedule raises 
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TABLE 4 


Showino the Temporal DisnunimoN of Immediate Imitation Scores 
Within the Test Period (60 Seconds) 


Time 

interval 

(seconds) 

Problem 

I 

Problem 

II 

Fiequcncies 

Pioblcro 

III 

Pioblem 

IV 

All 

problems 

0- 1 

0 

2 

2 

0 

4 

1- 2 

1 

10 

1 

0 

12 

2- 3 

2 

3 

2 

0 

7 

3- 4 

3 

4 

0 

1 

8 

4- 5 

3 

1 

3 

0 

7 

J- 6 

1 

0 

0 

0 

1 

6- 7 

1 

1 

0 

2 

4 

7- 8 

2 

0 

1 

2 

5 

8- 9 

1 

1 

0 

3 

5 

9-10 

1 

1 

1 

1 

4 

11-15 

2 

4 

5 

3 

14 

16-20 

3 

2 

1 

5 

11 

22-25 

3 

1 

4 

2 

10 

26-30 

0 

0 

1 

1 

2 

31-35 

1 

1 

0 

2 

4 

36-40 

0 

1 

2 

0 

3 

41-45 

0 

0 

1 

0 

1 

46-50 

1 

0 

1 

3 

5 

51-55 

0 

0 

0 

0 

0 

56-60 

0 

1 

1 

1 

3 

Median time 

73 

38 

130 

190 

95 



TABLE 5 



Showing the 

Practice Effect (Through Six Tests) on Immediate 



Imitation 



Prcb- Test 1 

Test 2 

Test 3 

Test 4 Test 5 Test 6 Total 

Icm I Sec 

/ Sec 

/ Sec. 

f Sec I 

mmi 

Sec / Sec 

1 2 16 0 

3 18 3 i 

5 15 2 4 10 5 5 

70 5 

124 25 12 7 

H S 20 8 

4 9 8 i 

5 16 8 < 

5 4 7 6 

3 8 6 

3 5 33 9 6 

III 4 21.5 

5 15 8 

3 97 ‘ 

1 19,8 5 

10 6 5 

32 0 25 18 7 

IV 5 17 2 

4 29 S ‘ 

1-14 5 5 27 4 4 

24 5 4 

12 5 26 21.1 

Total 16 

16 19 19 20 

20 

110 


/ refers to the number of cases of immediate imitation for all animals; 
See, to the average time m seconds foi imitation 


the question of piactrce effects within each series of tests, and 
thjoughout the experiment as a whole. An analysis of the data 
on this point will be found in Table 5 The number of cases of 
immediate imitation, together with the average time of pctfoimance, 
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is given for each of the six tests These data sue indicated scpaiately 
for the seveial pioblems. It is obvious that plattice effects might be 
manifested either in a gicatci number of successes nr in speedier 
reactions as the tests continued. There was no pure lice effect flora 
Test 1 to Test 2, when the cl.iti fm the fmu problems «ue pooled, 
as indicated in the Inst annv of Table 5 TJicre is a rise, howcvci, 
from Tests 3 to 6, in the number of cases of immediate imitation as 
well as in average bpectl of response Such practice effects muv have 
reflected eitliei better observation m a smootlic'i manipulation of 
the puzzle devices. It is impossible to intcipict the icsults, relative 
to the effects of practice through the scvcml pioblems, since the tasks 
were made more complex as the work advanced. 

On the whole, the present results demonbliate about the same 
level of imitative capacity in monkeys as those of the enilicr study 
by Warden and Jackson (8). This is hardly surprising since the 
Dulente-Cane method was used in both invcMiirfitions, and the pio- 
ceduic, schedule of testing, and method of scoring wei e the same. 
Moreover, in both cases the monkeys bad been previously tunned 
on some other laboratory apparatus, ami hence wcic probably about 
equally well adjusted to handling and test conditions. The picscnt 
results should be compared only with those of tile “satisfactory” gioup 
of the former study This gioup was formed by eliminating six: 
females that were so distracted by the male imitatec that they 
observed very little and failed on most of the tests. The “satis¬ 
factory" group theic rcpoited showed 72.4 pei cent immediate 
imitation score and 22,9 per cent paitial imitation scoic. The cor¬ 
responding values in the picscnt study wcic 76.4 per cent and 23 6 
per cent In the earlier study the group showed only 4 8 per cent 
failure scoies„ wheieas no failures occuired in the present study. 
The slight differences in the results of the two experiments clcailv 
fall within the range of individual diffeienccs, 

It seems obvious that the old notion that monkeys do not imitate 
must be abandoned, in view of the result*; of these studies, involving 
two generic types (rhesus, ccbus) and tluce species. It should be 
emphasized, in this connection, that moic rigid contiols wcie ap¬ 
plied in these studies than had been used by any of the eailici 
workcis In fact, the generally accepted cnteiia of imitation (8, 9) 
weie caicfully fulfilled for the first time. The tasks employed were 
sufficiently novel and complex to involve a genuine learning pioccssj 
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the responses classed as immediate imitation appeared promptly after 
observation of the limtatee, previous piactice was excluded by the 
cxpciimental conditions; the responses of the imitator was sub¬ 
stantially that of the jmitntec, and a large enough number of 
instances occurred on the vauous pioblems to eliminate the chance 
factoi Up to the piesent, no one has suggested a moic ngid set 
of criteiia. In view of these findings, it seems altogethei likely that 
the negative results of pievious invcstigatois were due in large 
measure to the arbitral y method (Obietvation-Cage) employed This 
suggests the need of letestmg such sub-pnmate mammals as the 
dog and cat, by the Duplicate-Cage method, befoic drawing conclu¬ 
sions as to the imitative capacity of these types. 

D Summary 

1. Six monkeys (three rhesus, two common cebus, one weeping 
capuchin) weie tested for imitation bv means of a newly devised 
pioceduie (Waidcn Duplicate-Catie method) on foui manipulative 
problems, six tests being given on each task. 

2 Immediate imitation (success within 60 seconds) occuried in 
76 4 pei cent of the 144 tests This compares with a score of 72.4 
per cent obtained on nine ifiesus monkeys in a picvmus study in 
which the same method was used 

3. Instantaneous imitation (within 10 seconds) occuned in 57 
tests, oi appioximately one-half of the successes (immediate imita¬ 
tion) In 40 of these 57 cases, the lesponsc was made dll eel ly with¬ 
out fumbling or trial and error movements. 

4. These results dcmonstiate a high level of imitative capacity 
in the cebus ns well as the rhesus monkey. 
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CASE STUDIES OF IDENTICAL TWINS* 

Depattment of Psychology, Rutgeis University 


Robert Ward Burnham 


In tlie contioveisy ovei the relative effects of heiedity and envuon- 
inent upon the development of the individual much stress lias been 
laid upon the importance of using so-called identical twins as a 
means of determining the difteiential modifying effects of envuonment 
upon two individuals who have, accoiding to Mendclian lule, m- 
hented the same set of potential characteristic determines Caiter 
(7), in lepoiting a case study of a pan of mature identical twins, 
leiteiatcs the desuability of gatheung data on isolated sets of twins 
as they come within leach. Eventually theie may be enough cases 
to wanant thcii being biought togethci and reckoned with on a 
statistical basis as a means of establishing tiends which may only 
then be appaient. Caiter offeis the opinion that mature identical 
twins, showing few if any diflcicnces (on a basis of vauous standaid 
tests) despite a definite envnonmcnt.il diffcicncc CLeated by ycais 
of living apait, should be studied in picfcicnce to others who have 
lived together. Because of the natuic of the pioblcm to be solved 
and the necessity foi utilizing certain well-known statistical proce- 
duies jn ai living at even a thcoietical answer, it would appeal to 
be equally important as an expei imental contiol to gather mfouna- 
tion on the lattei type also Hence data have been piocuied and 
aie piescnted on thice sets of identical twins of college age who, in 
each case, have been leaied togethei. 

A. Diagnosis 

Much has been said legal ding the diagnosis of twins as fiaternal 
or identical The main criticism has been dnected towaid the im¬ 
possibility of ever establishing beyond doubt the fact of uniovulanty 
in any paiticular instance despite evidence at bath of monochoriomc 
cnclosuic Reasons foi such cuticism have been the occunence on 
scatteied occasions of choi ionic fusion as in the cases reported by 

^Recommended for publication by Cauoll Pratt, and received in the 
Editonal Ofhce on March 9, 1939 
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Arcv (3) and Newman (19). Such occimenccs me so rare almost 
as to preclude crrois of diagnosis on a basis of the picscncc of a 
single chorion. At any rate the futuic use of a laige numhci of 
cases would minimize the effects of such exceptions Critics would 
say that, should it be possible to observe the actual process of cm- 
biyouic division into two individuals, tJien on)}’ would it be safe 
to assume their identity of heicditmy dcteimmcis. Is it any more 
of a scientific enor to assume tlieii derivation fiom a single fertilized 
ovum on a basis of nionochoriomtv than it is foi the cntics of 
this assumption to accept the postulates of Menddian genic detcr- 
mineis? In oidci to make any progress «it all, both assumptions aie 
necessary, the foimer undoubtedly coming closei to fact than the 
latter, and hence being more liable to acceptance as fact. Theie is 
usually no aigumcnt over the second.uy cutena of diagnosis, if the 
above pl unary situation can be demonstrated to exist. 

Since, in the tince cases studied here, such natal evidence of 
monochorionity was available, the nuthoi has, with additional evi- 
dencc to be presented below, diagnosed these tluce sets of twins as 
identical, or in biological terms, as monozygotic, uniovulai, or 
homologous. 

Newman (17), piobably the most eminent workci in the field of 
twins and the twinning piocess, has set up certain sccondaiy diag¬ 
nostic criteria which include vaiious well-known types of physical 
resemblances, the most unpoi taut of which he considers to be strong 
resemblance in the “micioscopic chamctci of the papillary ridges 
in fingcis and palms” (17, p. 290) He states that “theie must 
be strongei cioss resemblance than internal lcsemblancc in one or 
moie of the details of fingei and palm patterns ’’ Moicovci, New¬ 
man considers sinulanty of palm and skin patterns to be “the best 
single diagnostic aid, not so much between the two hands of one 
peison, as between the concsponding hands of the two mcmbeis 
of a twin pan.” In tins connection he sat*. 

Specifically the light hand of one twin is more like the 
right hand of the other than like his own left hand, nnd the 
left hand of one twin is moie like the left hand of the olhci 
than like his own light hand, Thus, cioss lescinblnnce be¬ 
tween the two individuals is strongei than resemblance between 
the two hands of the same individual, , hi cvny pan oj 
obviously monozygotu twins, the lulr holds, that theie is a 
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sliongei cross tesemblance between the hands of one twin and 
those of the other, than between the two hands of the same 
individual (17, p 291) 

Newman’s ciitena supplemented by the techniques of Siemens 
(20) and Bonnevic (6) weie used hete as guides m arriving at a 
diagnosis of monozygosity 


B Case No 1 

Twins D G. and LG aie both female and weie 20 ycais of age 
at the time of the study As stated above they were diagnosed as 
monozygotic on a basis of monochorion ic evidence and by means 
of the techniques and methods outlined by Newman (17), Siemens 
(20), and Bonnevie (6) Such a diagnosis is scaicely to be ques¬ 
tioned in view of the extreme similarity between these two They 
are so much alike in physical appeal ance that this writci, after tlnec 
months work with them, was still unable to tell them apait In fact 
there aie veiy few people known to the twins who have been able 
to uncovei a distinguishing diffeicnce 

1. Physical Sunilatities 

Since it is possible that similanties in peisonality, interests, atti¬ 
tudes, etc, may be dependent to a ceitain extent upon degree of 
physical similnnty, detailed anthiopometiic measures and simple 
physical tests were made and are iecorded in Table 1 

The test of involuntary movement was made with the familiar 
steel block containing vauous sized holes, the score lecoided in 
Table 1 being the smallest hole into which the stylus could be 
thrust and withdrawn without touching the sides The holes were 
numbered 1, 2, 3, 4, etc, in ordei of dccieasing diametei The test 
of voluntary movement utilized a wedge-shaped slot in which a 
stylus was moved towaid the narrow end until it touched the steel 
sides and thus closed a cucuit which rang a buzzer. The score re¬ 
corded repiescnts the aveiagc in cm of thiee trials. 

2 Fingci and Palm Punts 

Finger and palm punts of the twins were examined and found 
to be strikingly similar in pattern and design when cross-compared 
By means of Bonnevie’s technique, the finger prints weie evaluated. 




Finger. Print Raw Ridge Count Ciassifild According to Honncvif’s 
_ Method (6) 
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The results aic presented in Table 2. The palm prints wcic not 
quantified but aie included here to show the amazing sinnlaiity when 
cross-compaied (Figure 1) Certain of the lidges have been 
daiIcencd so that the similan'tics aic moie appaienl. 

With lefeiencc to finger prints, Bonnevie’s Table 22 sliowcd the 
average difteiencc in quantitative indices foi her 15 pniis of identical 
twins to be 6 02, and the range to he from 0,5 to 18.9 For hci 16 
pairs of fiatcinai twins, the average diftcience proved to be 16.09 
and the lange from 6.0 to 34.0. 

The difference in total quantitative values as shown in Table 2 is 
only 0 5, which is equal to the kmei limit of the range for identical 
twins as determined hom Uonncvic’s data, a line and unusunllv 
small difference 

3 /I symmetry 

There fins been no intensive study made of asymmetry, hut an 
incidental conti ibution can be made by some of the available data 
Both twins arc nghthaiulcd (a fact noticeable in the tapping test, 
results of which aic recorded m Table 1) and ncithci icpoits a ten¬ 
dency m cnily life to be left-handed oi ambidextrous. The indication, 
generally, speaking, is one of the same-sided symmctiy foi both D.G 
and L G. 

4 Developmental Data 

D.G was born 15 minutes before L.G. and weighed 6pounds, 
while LG. weighed l l / 2 pounds. L.G. has always weighed slightly 
more than D G and has always been slightly tallci. Both enteicd 
the second grade instead of the first when they began school at 
the age of five. Vauous childhood diseases which afflicted both 
at the same tune include whooping cough, which they had at five 
years of age, mumps at eight yeais, measles at nine yeais D G also 
had scailct fever shortly after she recoveied from the measles, and 
she had a slight attack of measles again when 18 years of age 
Both wear glasses, each lequmng the same lenses as the otlici. 
Then total development has been for the most pajt noimal 

5. Environment 

Their fatliei and mothci aie both 50 yeais of age and in good 
health. I he father is a graduate of an cngincciing college and the 
mother is a graduate of a liberal aiLs college. The twins have a 
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sistei who is 26 yeais old, and a brother 20, both of whom live at 
home The sister giaduated from a liberal arts college and the 
brothci is a sophomoie at a technical school. The parents do not 
and have not engaged in an active social life and their chief form 
of recreation is leading. The family’s home life is very happy and 
the patents have never had need to lesort to severe discipline 
D G. and L.G. have always been togethei Thcie has never been 
any peiiod in then lives when they have been separated fioni each 
othei. It is piobably tine that seldom do two people live more 
completely in the same envnonment than do these two They aie 
inseparable on the campus, they room togethei, always walk to¬ 
gethei and in step, and aie almost teaiful if a piofessoi tnes to 
separate them in a classioom D G has a job washing dishes in the 
dormitory and L G always helps her Likewise L G has a job on 
the doimitory switchboaid, working at different houis from D, and 
while she is at woilc D G. always sits nearby to talk with her. Neither 
has had any special tianting not shaied by the othei. Their inteiests 
aie the same Both abhoi the thought of the teaching piofession 
and want to obtain employment as puvntc secictanes upon comple¬ 
tion of theii college couise They always take the same couiscs 
and almost invanablv maintain aveiages within a point of each 
other. They weie both elected to Phi Beta Kappa. The gills have 
veiy few close friends and make no attempt to mix in college social 
affans. They aie moie or less completely sufficient unto themselves 
They do not seek the company of otheis and appaiently piefer to 
be by themselves Recently D G informed the writei that she had 
attended a movie only three times m hei life without having her 
sister along. 

The one point to be emphasized here specifically is that these two 
guls have always had tile “same” or veiy similar experiences, have 
never been sepaiated for any peiiod of time, have the same interests 
and desnes, and ically come as close theieby to having “identical” 
environments as it is humanly possible 

6 Pei tonality Tiaits 

By means of observation and the help of filends of the twins it 
has been possible to bung foith a few outstanding personality ti aits. 
They aie both diligent and veiy industrious This was quite notice¬ 
able in then extiemely careful attempt to cooperate fully in this 
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study They both show traits of stability, integrity, and consistency 
winch mark them off as persons of high moral character. They are 
always caieful, conscientious, and intelligent in cairying out any 
task assigned to them The twins are responsive, both have a fine 
sense of humor, and they arc neat and careful in then dress. D G . 
seems to be more dominant for “she always comes first ” They both 
told the writer that D G. is always first to sit m the dentist’s chair, 
the first to enter a door, and first in anything that must be done 
onc-at-n-timc Having discovcicd this the wutcr attempted by subtle 
methods to induce L G to take ceitain tests such as the tapping 
test first, but she resisted such attempts and would not do so even 
when the most pcisuasive methods were employed; she always in¬ 
sisted upon being second This peculiarity might be intcipictcd as 
being due to the fact that D.G. is the more submissive of the 
two, and that L.G., realizing it, forces D G. to be ahead of her 
in all such situations The wnter, basing judgment on more 
objective data discussed below, believes this to be the case. 

7. Interests 

There are no significant differences in interest Neither lias any 
outstanding intcicst in voung men, piobably because of a lack of 
interest on the part of young men in them Tlicv arc, however, 
both seen together occasioiially in the company of the same male 
student They both go out with this young man, but always to¬ 
gether They both looked upon this study as something very exciting 
and devoted much time to it, piobably because they aic seldom 
the object of attention on the part of men and appaiently enjoyed 
the contact. They enter into most sports open to feminine com¬ 
petition, and into publication woik, but ncithei excels in any special 
line of extracurncular activity. They both enjoy swimming, the 
movies, and their chief hobby is collecting newspaper clippings of 
current events. D G. also likes especially to cook and sew. 

8 Memwcs of Intelligence and Mechanical Aptitude 

On the Otis Test of Mental Ability given to prospective college 
students D.G . obtained an IQ of 116 and LG. one of 120. This 
writer gave them the Kuhlmann-Anderson Test. Raw scoies on 
the individual parts of this test are listed in Tabic 3 m order to 
show the similar performance of the twins* 
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TABLE 3 


Comparison or the Raw Scores on the Kdhlmann-Anderson Test 


Test No 

D G 

LG 

24 

7 

7 

25 

10 

10 

26 

15 

IS 

27 

28 

27 

28 

12 

11 

29 

12 

12 

30 

15 

15 

' 31 

24 

15 

32 

14 

13 

33 

IS 

IS 

34 

IS 

18 

35 

17 

15 

36 

10 

10 

37 

20 

20 

38 

10 

8 

39 

9 

9 


The MacQuarric paper test of mechanical ability was given and 
the results arc recorded in Table 4 The total scores of D,G, and 
L G. vary by three points, but both fall into the same gioup, low 
average, as determined by the author of the test. Percentiles were 
figured by drawing peiccntilc curves from MacQuarrie’s data (14). 


TABLE 4 

Measures or Inteliigence and Mechanical Ability 


Test 

D G. 

L,G, 

Kufilmann~Anderson —Mcdian MA 

19 yrs lOJ^mo 

20 yrs. 4 mo 

W 

124 22 

127 08 

MacQuarric Tesf for 



Mechanical Ability 



Tiacing 

34 

37 

Tapping 

33 

38 

Dotting 

21 

21 

Copying 

24 

31 

Location 

36 

40 

Blocks 

19 

14 

Pursuit 

23 

18 

Total 

190 

199 

Giving a score of 

63 

66 

Percentile 

38 

44 

Group represented by score 

Low average 

Low average 
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TABLE 5 [continued) 


Test 

D G 

LG 

Allpoit-Vei non Study of Values (percentiles) 
Theoietical 

5 

10 

Economical 

90 

70 

Aesthetic 

90 

80 

Social 

40 

70 

Political 

90 

80 

Religious 

20 

30 


^Significant points on the profile 


The piactical value of using most so-called personality tests has 
often been questioned, since then validity is dependent upon cntena 
which aie usually difficult to establish At any late if one attempts 
to go no fuithei than to obtain a scoie foi whatevei a paiticulai 
test tests, operational difireiences fiom one twin to the other can be 
established Howevei, norms foi most of these tests are sketchy and 
deteiruinations of the probable error of a difference aie almost 
impossible to obtain Hence the differences discoveiecl lieie must 
be viewed with some rescivations Widely diveigent differences 
from one test to nnothei are appaient foi such tiaits as dominance- 
submission, but natuially it cannot be said that dominance 01 sub¬ 
mission as mcasuicd by a test is anything moie than what is included 
in the test The results of the tests used are included here in 
Table 5 They aie stated in tcims of the nouns that have been 
e'tablished by the lespective authois of the tests 

On the Berm cuter Peisonality Inventoiyj the differences between 
the twins’ taw scoies were calculated and the difference in each 
case was divided by the PE of a difference, using the PE's icportcd 
by Cartel (7) None of these differences proved to be statistically 
significant Foi the othci tests, no statistical nouns weic available, 
but the differences appeat not to be veiy significant, On the whole 
these two twins showed remarkably similar perfoimancc on these 
tests 

10 Sum mm y of Case 1 

A pan of female monozygotic twins, 20 yeais of age, were studied 
intensively by means of obseivation, inteiview, and the use of 
“standaid” tests They pioved undoubtedly to be more alike in 
physical appealance than the aveiage set of identical twins Then 
environments have always been extremely similar, and then interests, 
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attitudes, and trends of personality appear to be Kicking in signifi¬ 
cant dissimilarities, A possible exception is in the degiee of dom¬ 
inance Intelligence tests uncovered no sti iking difference in degree 
of intellectual capacity 

C. Case No. 2 

Twins D.R. and E.R. aic both female and wcic 20 yems of age 
at the time of the study. They were diagnosed as monozygotic by 
means of the techniques mentioned above. Heie again the degiee 
of physical simdanty was sufficiently great as to make it impossible 
for this writei to tell the twins apart. 

TABLE 6 


Physical RnsEMnLAucp oi me Twins 




DR. 

/: R 



137.5 lb 

138 0 lb 



66 15/16" 

67 11/16" 

Silting height 


34VT 

3S c / a " 

Reach 


65" 

66 



32*4" 

33" 

Waist 


27" 

26 J4" 

Neck 


13" 

13" 

Hips 


37" 

36" 

Head circumference 


zt?4" 

21 H" 

Head length 


18 3S cm, 

13 85 cm. 

Head width 


14 05 cm. 

14.56 cm, 

Cephalic index 


76.4+ 

77 24 

Eye coloi 


Brown 

Brown 

Hair color 


Biown 

Brown 

Bicep 

s. 

Wi" 

9*4" 


L. 

9'A" 

9"M 

Wrist 

K 

6" 

6" 


L 

6" 

6" 

Ankle 

R 

7 '4" 

8" 


L 

8" 

sy" 

Calf 

R 

33(4" 

13*4" 


L. 

13/4" 

13 Vi' 

Thigh 

R 

19(4" 

19(4" 


L 

19" 

19" 

Gup (avciage of 3 tnais) 

R 

S3 33 

35 33 


L. 

3! 67 

32 67 

♦Tapping test (average of 3 trials 

R 

226 

131 

of ID seconds each) 

L 

201 

199 

♦Test of involuntary movement 

R 

7 

5 


L 

7 

6 

*Test of voluntary movement 

R. 

IS CITi 

15 cm 

(average of 3 trials) 

1 

17 cm. 

16 cm 

♦A descuption of these tests is 

given 

in Caac No. 

1 
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1 Physical Sunilai Hies 

Close concspondcnce in physical measuiemcnts foi this pan of 
twins is demonstiated by the values indicated m Table 6 These 
measuiemcnts show them to be even more neatly alike physically 
than D G. and L G 


2 Finget and Palm Punts 

As in Case No 1, the finger and palm punts were examined and 
found to be stiikingly similar in pattern and design when cioss- 
compaied The finger punts weie evaluated by Bonnevic’s tech¬ 
nique, and the lcsults aie piesented in Table 7. As befoic, the 


TABLE 7 

Fincer Print Raw Ridge Count Classified According to Bonnevil's 

Method (6) 



Right 

D R 

Left 

Right 

ER 

Left 

Thumb 

25 


1 0 

2,5 


2 

5 

Foiefingci 

1 5 


1 0 

20 


1 

0 

Middle finger 

1 5 


1 0 

1 0 


1 

0 

Ring fiiigei 

*1 0 


3 0 

40 


3 

0 

Little finger 

3 S 


2 5 

3 5 


3 

0 

-Total, each hand 
Total, both hands 

13,0 

21 5 

8 5 

13,0 

23 5 

10 5 


palm prints aie included heie to demonstrate the degiee of similarity 
when cioss-compaied (Figuie 2) Ceitain of the lidgcs have been 
daikened to biing out significant similanties. 

In Case 1 the average difteiences and langes in quantitative indices 
for the finger piints of Bonncvie’s identical and finternal twins aie 
given Foi D R and E.R the diffeiences in total quantitative 
values as indicated in Table 7 is 2 0, which is i datively near the lower 
limit for identical twins as determined by Bonnevie’s data 

3 dsym/netl y 

On the few tests given where asymmetiy could be observed, nothing 
definite was noticeable, although E.R had a slightly better scoie 
with her left hand than with her right The twins claim, however, 
that they aie both light handed, and the supeuority of E R. s scores 
foi the left hand, while consistent, are not sufficiently gieater than 
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her scores for the right hand to wan ant a conclusion of the presence 
of left handedness 

4 Developmental Data 

At birth the twins weighed a total of seven pounds, D R. weigh¬ 
ing three pounds and E R four pounds. It is interesting to note 
that E R is slightly tallei and heaviei now than DR, a condition 
which has pi evaded almost since birth, but the difference in weight 
is only a half pound and in height only thrce-quaiters of an inch 
At the age of 11 both showed a veiy pionounced acceleration in 
growth, undoubtedly a noimal epiphenomenon of approaching 
pubescence. Shoitlv aftci D G 's biith she had a stomach disease 
which was quite sciious Both had the measles at about seven 
months of age, chicken pox at seven ycais, and whooping cough at 
nine ycais ER had her tonsils removed at five years of age 
There has been nothing particulaily unusual about their develop¬ 
ment except as stated here As fai as is known, it has been quite 
typical* and normal 

5 Environment 

The twins’ paicnts are Amencan boin, then fathei is 50 years 
of age, of Geiman descent, has had civil engineering training, the 
mother is also 50 ycais of age, of French-Ameiican descent, a grad¬ 
uate of normal school and, prior to her mairiage, a teacher The 
twins’ only sibling is a brother, 23 years of age, who attends college. 
Then home is in a small town near New Yoik City and the house¬ 
hold is comprised of father, mother, older biother, and mother’s 
mother. Their background is apparently of a substantial middle- 
class type 

The twms do not believe they are of monozygotic ongin and 
have been told otherwise by paients who wanted their children to 
have some individuality and not to be ‘’just twins ” Their parents 
have made eveiy eftoit to develop each girl along lines peitaming 
to her special inteiests Despite this opportunity for divergent 
development, it is worth noting how similar arc their inteiests and 
likes and dislikes They make no attempt to dress alike, but it is 
evident that they have similai tastes in clothes The twins have 
never been sepaiated fiom each other foi moie than a single night 
at a time They are not solitarj' and do not lun away from the 
company of otheis They aie attractive gnls and indulge in a whole- 
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some, noun a l social existence, enjoying the companionship of people 
their own age. In high school E R went around with one boy quite 
steadily, but D R. did not go out a great deal. In college, how¬ 
ever, D.R. goes out quite often with young men; E.R does not go 
out as often as she did in high school. It should be emphasized that 
in spite of a desire on the part of the parents to pennit the twins 
to develop separately as would any two siblings, tile twins have 
really lnd very similar environments, one small diffcicnce being 
the fact that E R has in the past led a more active social life. 

6. Personality Tunis 

Both twins have very pleasing personalities, possessing a great 
deal of charm and poise They arc luid working and industnous. 
They both are working to help defray their college expenses, 
which shows a certain integrity of puipose. They arc quite and 
unassuming and, in all respects, genteel and respectful, E R. is 
apparently the more dominant and extioverted of the two. She 
seems to have more confidence and social presence m gicgaiious 
situations Howcvei, from observation there arc no striking diffci- 
ences in personality. 

7. Intel es is 

D.R. and E.R. have surprisingly similar interests despite their 
opportunity to develop along diverse lines. The two twins enjoy 
most forms of athletics, and arc particulaily inteicsted m hiking 
and camping. They enjoy the usual college social functions and 
attend them regularly With reference to vocational plans, D.R 
wants to be a doctor. She works in a doctor's office apart from 
her college duties as a means of gaining preliminary “insight,” E.R.\ 
desires are aimed at a position as a laboratory technician, and is taking 
courses in Physics and Biology in preparation for such a career 

8, Metistu es of Intelligence and Mechanical Aptitude 

Results of the Kuhlmann-Andeison test me listed in Tables 8 
and 9, a comparison of raw scores on diffeicnt parts of the test 
being shown in Table 8 and Median Mental Ages and IQ's in 
Table 9. 

On the MacQumnc test of mechanical aptitude E.R. pioved su- 
perioi to D.R., the formei's maik placing her between the “high” 
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TABLE 8 


Comparison op the Raw Scores on the Kuhlmann-Anderson Test 

Test No, 

DR. 

E.R. 

2+ 

8 

9 

25 

9 

6 

26 

14 

15 

27 

21 

20 

28 

12 

10 

29 

12 

11 

30 

14 

12 

31 

12 

13 

32 

9 

5 

33 

12 

12 

34 

13 

20 

3S 

17 

10 

36 

9 

7 

37 

17 

17 

38 

7 

3 

39 

7 

6 


TABLE 9 

Measures of Intelligence and 

Mechanical Ability 


Test 

DR 

E R 

Kuhlman-Andcison—Median MA 

IQ 

17 yrs 5 mo 16 

108 9 

yrs 3 mo 
101 6 

MacQuarrie Test fo} Mechanical Ability 



Tracing 

34 

55 

Tapping 

57 

49 

Dotting 

22 

25 

Copying 

48 

55 

Location 

29 

35 

Blocks 

10 

14 

Pm Stilt 

19 

25 

Total 

219 

258 

Giving a score of 

73 

86 

Percentile 

13 

39 

Group lepiesented by scoie 

High aveiage 

High 


and "veiy high” gioups and the lattei’s maik placing her near the 
“high aveiage" maik The only part of this test on which D.R. 
surpassed E R was in tapping, and she claims tins is probably due 
to piactice in stippling necessary in biological work The Jesuits 
of this test aie listed in Table 9 
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TABLE 10 

Resuits oi Persons itt Tests 


Test 

DR 

h R 

Moss. Hunt. Ginwall— Social Intelligence Test 


1 Judgment in social smualions 

2 Recognition of the mental state of 

29 

25 

the speaker 

30 

26 

3. Observation of human behavior 

46 

38 

+ Memory for names <inc( faces 

2+ 

22 

5 Sense of humor 

16 

17 

7 otal score 

145 

128 

Percentile 

90 

70 

Allport and Allport AS Reaction Study Scot -f G 

+25 

Decile 

7 

4 

Interpretation 

First degree 

First degree 

of submission 

of ascendance 


Laird Personal Inventory C-2 Score 

Interpretation 

n 

More mtioveitcd 
than 4% oi 
women 

11 

More introverted 
than 4 % of 
v> omen 

Bernreuter Personality Inventory 

Percentiles 

B-lN (Neurotic tendency, low score 
means well balanced) 

B2-S (Self-sufficiency, high score 
means ^elf-sufliciency) 

B3-J (Introversion-extroversion, 
high score means introverted) 
B4-£J (Dominance-submission, high 
score means dominant) 

Fl-C (Self-confidence, low score 
means great self-confidence) 

F2-S (Sociability, high score 
means non-socia!) 

164 

38 6 

70 

63,2 

11 6 

21 6 

0,0 

79 8 

0 0 

94 6 

00 

+9 0 

Hum-W ads worth Temperament Scale 
Normal 

+ 2* 

0 

Hystcroul 

—1 

+ 1* 

Cycloid manic 

+2* 

+ 2* 

Cycloid depressive 

—I 

~1 

Schizoid autistic 

0 

—2 

Schizoid paramo!d 

—3 

+ }* 

Epileptoid 

—3 

—1 

Bell Adjustment Inventory 


- - — 

Home adjustment 

excellent 

excellent 

Health adjustment 

Rood 

excellent 

Social adjustment 

average 

excellent 

Emotional adjustment 

good 


Total adjustment 

average 

excellent 
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TABLE 10 ( continued) 


Test 

D R, 

E R 

Allport-Vernon Study of Values (Peicentiles) 
Theoretical 

50 

40 

Economic 

20 

50 

Aesthetic 

10 

50 

Social 

80 

70 

Political 

80 

20 

Religious 

90 

50 


•Significant point3 on cite profile. 


9 Tests of Peisotiality Ttails 

The lesults of the tests used arc arranged in Table 10 Nouns 
are given wherever possible 

Wheieas obsetvation and interview uncovered no striking differ¬ 
ences in personality tiends, some of the lesults of tests tabulated 
above exhibit marked dissimilarities Again using the PE's icported 
by Carter (7), statistically significant diffeicnccs weic found in the 
B2-S (self-sufficiency) and the B4-D (dominance-submission) scales, 
of the Bcrnreutei test. Tliese showed E R. to be significantly more 
self-sufficient than D R, and more dominant. Although no PE of a 
difference is available for the F\-C (sclf-confidence) scale, the differ¬ 
ence shown of 83 points (law scoie difference) would undoubtedly 
prove of significance and show E R to be moic self-confident Othei 
diffeiences appeal in the social intelligence test, in the Allport A-S 
Reaction Study> in the Humm-Wadsvvoith scale, m the Bell-Adjust¬ 
ment Jnventotyj and in the AUport-Vemon Study of Values 

10 Summary of Case 2 

Heie we have a pan of twins, apparently of monozygotic origin, 
who are extremely similar physically, but who differ quite signifi¬ 
cantly in IQ as detci mined by the Kuhlmann-Andcrson test, in 
mechanical ability, and in vaiious aspects of peisonality To attempt 
to account for the dissimilarities would be impossible because of the 
complexity of determining factors The wnter can here but reiterate 
the fact that he is reasonably certain of the single-egg origin of these 
twins, and will peimit others to speculate on the causes of the 
diffeiences between these two It should be remcmbcied that their 
environmental contacts have been closely alike 
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D. Case No 3 

Twins G.L and M L. aie both male and wcie 21 years of age 
at the time of tins study. They were diagnosed as monozygotic 
by means of the techniques picviouslv mentioned. Again the dcgice 
of physical similmitv was very pionounced, making it impossible 
for Hie author to tell the twins apart. Thcie is additional evidence 
which tins wntci believes may be construed as suppoiting a diagnosis 
of monozygosity When the twins were 15 veais of age and seniors 
in high school, a peculiar condition developed in the right arm of 
each twin Apparently the muscles from the elbow to the wrist 
rn the right mm of each began to atrophy. They have been observed 
and given manj tests bv a prominent nerve specialist who was unable 
to state the cause or the real nature of the condition It is apparently 
a ease without known precedent, but it is especially significant that 
the same tiling occuried in both twins at the same time. Their 
scores in the strength of grip test show this deficiency of muscular 
strength in the light arm (rccoidcd in Table 11). Stiangelv enough, 
in the few months just pnor to this study the same condition began 
to set m in the left arm of each twin 

1. Physical Similmtties 

In this study, as in the previous two, close physical resemblance is 
quite apparent. The only sizeable diffeicnee is that M L has a 
cephalic index of 77.05 and G L, one of 73 98. This would place 
M.L. m the so-called mcsoccphalic class and G.L. in the dolicho¬ 
cephalic class. While this difference in the shape of the head is 
present, it is not noticeable when looking at them in an attempt to 
distinguish one from the other 

2. Fin get and Palm Punts 

As in the previous eases, the finger and palm prints weic stnkingly 
similar in pattern and design when cioss-compaied The fingci 
prints, evaluated by Bonnevic's technique, are given in then quan¬ 
tified foim in Table 12. The palm piints are included as a means 
of showing mote concretely the lemaikablc cross-compmison simi¬ 
larities (Figure 3). 

The difference of 3 0 in total quantitative value of fingci prints 
as shown in Table 12 is relatively near the lowci limit foi identical 
twins as shown by Bonnevie r s data. 
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TABLE 11 


Physical Resemblance or run Twins 




GL . 

ML 

Weight 


169 lb 

165 lb 

Height 


6 7)4" 

67 A" 

Sitting height 


35" 

35" 

Reach 


7014" 

37 

70)4" 

Chest 


37J4" 

34" 

Waist 


35" 

Neck 


15)4" 

39" 

15)4" 

Hips 


39" 

Head circnmfeience 


23 y 4 " 

24)4" 

Head length 


20 68 cm 

20,48 cm, 

Head width 


15 30 cm 

15 78 cm 

Cephalic index 


73 98 

77.05 

Eye color 


Blue 

Blue 

Hair color 


Biown 

Brown 

Bicep 

R 

13*4" 

13" 


L 

13)4" 

1V f 

Wrist 

R 

7)4" 

7 


L 

7)4" 

7)4" 

Ankle 

R 

loyr 

10)4" 


L 

10 ) 4 " 

10)4" 

Calf 

R 

15" 

15)4" 


L. 

15" 

15)4" 

Thigh 

R 

21" 

21)4" 

L 

21" 

21)4" 

Grip (average of 3 trials) 

R 

1233 

25 00 


L 

39,00 

43 33 

•Tapping test (average of 

3 trials of 30 seconds each) 

R 

210 

180 

L 

180 

180 

•Test of involuntary movement 

R 

7 

6 

L 

6 

6 

•Test of voluntary movement 

(average of 3 trials) 

R 

21 cm 

13 cm 


L 

13 cm 

7 cm. 


•Sec Cnsc No. 1 for descriptions of these tests 


3 Asymmetry 

Both twins me right handed and ncithci claims to have had any 
childhood tendency to be ambidextrous or left handed Then right 
handedness is brought out in the results of the various tests of motor 
coordination as listed in Table 11 However, ML had the same 
score for both hands on the Tapping Test and Test of Involuntary 
Movement No real significance can be placed in this, since the 
tests were not adequate as a measure of asymmetry, they were used 
merely to compare one twin with the other, 
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FIGURE 3 
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TABLE 12 

Finger Print Raw Ridgf Count CiAssiriEn According to Bonnevie's 

Method (6) 



Right 

G L 

Left 

Right 

ML 

Left 

Thumb 

90 


45 

9 5 


5 0 

Foiefinger 

60 


3 5 

6 5 


40 

Middle finger 

60 


3 5 

6 5 


3,5 

Ring finger 

8 0 


3 0 

7 5 


4 0 

Little finger 

+ 0 


3 5 

40 


3 5 

Total, each hand 

33 0 


18 0 

340 


20 0 

Total, both hands 


51 0 



54 0 



4. Developmental Data 

M L was boin a half hout before O L. and weighed 6 Y\. pounds 
as compaied to G.L who weighed 6 p 2 pounds ML has always 
been slightly tallci and weighed a few pounds moie than G L G.L 
had scarlet fcvci at foui years of age and M L. had the same disease 
when he was 14 At seven years of age both had whooping cough, 
at eight they both had mumps, at nine chickenpox; at 10 measles 
Both have otherwise been in good health except foi the muscular 
ailment mentioned bcfoie 

5 Twins in the Family 

In the last thicc geneutions theie have been three sets of twins 
in the family, one, a set which wete fust cousins of the twins' father 
and who weie of unlike sex, one male and the other female, and 
two other sets of twins whose piobable ongin is not known, i.e , 
whethei 01 not they weie monozygotic 

6 Envuonmenl 

The twins’ father is a high school teacher and has had a college 
education He is a Protestant and has no paiticulaily bad habits. 
The mothei is 58 years old, and went as fai as the second year of 
high school The twins have two male siblings both quite a bit 
older than tile twins, one being 32 and the other 33 years of age 
at the time of this study. They have both had college educations. 
The home life is quite typical of middle class comfort They own 
then own home, are self supporting, and suffer no essential wants 
The twins, when youngei, had many childhood companions and 



346 


JOURNAL OF GENETIC PSYCHOLOGY 


always played together with the same friends. They have never 
been separated from each other foi more than a week at a time 
and neither has encountered any stiiking experiences not shaicd 
by the otliei. G L. and J\1.L. have always been togethci in the 
same guide in school and at present room topelhei in college, take 
the same courses, and assist eacli nthei in then laboratory work. 
They have thus had quite similar enviionmcntal backgrounds. 

7. Peisonatity Ttails 

M L and G L . are both exceptionally intelligent in their work, 
but M.L is rnoic of a "plugger,” and GL moie content to take 
things easy M,L. is more inclined to intiovcitivc pursuits while 
G L is more social and "dates” quite often. It has been two years 
since M.L has been out in the company of a young lady. The 
twins aie not especially handsome, and make a first impression of 
being surly, they arc, howevci, when one becomes better acquainted, 
both pleasant and agreeable. G.L. is the moie exliovcitccf and 
dominant of the two as attested by various fncnds of the twins, 
and M.L. is shy, scclusivc, and quiet. Both boys woik to cam part 
of their college expenses. M.L docs some tutoring woik and GL 
works in the dormitory kitchen These occupations me not matters 
of choice or interest, but merely jobs that were available. 

* 8. Intei ests 

Their interests are for the most part the same Both intend to 
teach Physics and Chemistry in high school. Their likes and dislikes 
are similar and show no divergence except that G.L. likes social 
affaiis and the company of members of the opposite sex, while M.L 
does not Neither has any particular hobby or avocation. 

9 Measuies of Intelligence mid Mechanical Aptitude 

Results of the Kuhlmann-Anderson test are listed in Tables 13 
and 14, a comparison of iaw scores on different parts of the test 
being shown in Table 13 and Median Mental Ages and IQ in 
Table 14 

ML., whose IQ (sec Table 14) is about two points lower, was 
elected to Pin Beta Kappa and G.L was not. Although G.L ?s aver¬ 
age has been just two points lower titan ML ?s consistently for a 
period of eight years, his college jecord w.is just below, and M.L ?s 
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TABLE 13 

Comparison or THr Raw Scorls on the Kuhlman-Anderson TEsr 
Rcsurrs or Personaiity Tests 


Test No, 

G L 

ML, 

2 + 

6 

7 

25 

10 

9 

26 

15 

15 

27 

27 

28 

28 

12 

10 

29 

11 

9 

30 

14 

14 

31 

15 

15 

32 

14 

11 

33 

14 

15 

34 

20 

20 

35 

14 

18 

36 

10 

10 

37 

19 

20 

38 

9 

S 

39 

7 

7 


TABLE 14 
Measures or Intelligence and 

Mechanicai Ability 


Test 

G L 

ML 

Knhlmann-Anderson—Median MA 

19yrs 11 mo 19 

vrs V/z mo 

W 

124 5 

122 6 

MncQnarrie Test for Mechanical Ability 

Tracing 

33 

30 

Tapping 

38 

45 

Dotting 

19 

20 

Copying 

43 

40 

Location 

25 

34 

Blocks 

10 

15 

Pursuit 

20 

24 

Total 

188 

208 

Giving a scoie of 

63 

69 

Percentile 

62 

51 

Group represented bv score 

Low avei age 

Average 


just above, the aveiage requiied bv Phi Beta Kappa This shows the 
results apparently of G L.’s greater interest in things social and 
Ins lesser application to intellectual pursuits. The difference, how¬ 
ever, is not really significant 

The scoies on the MacQuairie test of mechanical ability differed 
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TABLE 15 

RLSUI fS Oi PlRSONAl.lTV 'I I STS 


'1 est 

G I. 

ML 

Moss, JIunr, Oimvahe —Social Intelligence Test 

1 Judgment in social situations 

27 

28 

2 Recognition of the mental state 
of the speakei 

28 

28 

3 Observation of human behavior 

48 

-II 

4 Memory for names ami faces 

13 

19 

5 Sense of humor 

19 

17 

Total score 

L35 

133 

Percentile 

80 

80 

Allpoit and Allpoit A-S Reaction Study Score 

H-3 

—5 

Decile 

5 

7 

Interpretation 

Average 

Fust dLgrcc 


of submission 

Laird Peisaml luvenloiy C-2 Score 

11 

14 

Interpretation 

More 

Mote 

introi tried 
than 32% 
of men 

introverted 
than 57% 
of man 

Bernreuter Pet sonahty Inventory Pcicentiles 



Pl-A r Neuiotic tendency, low score menus 
well balanced) 

20 0 

69 8 

B2-S (Self-sulliciency, high scoie means 
sclf-sullicicnt) 

27 3 

20 -l 

B%-i (Intiovcrsion-cxtioversion, high 
score means introverted) 

12 2 

54 6 


B-i-l) (Doimnance-subirnsstcrt, high scoic 


means dominant) 60-1 17 8 

Fl-C (Self-confidence, low scotc means 


great self-confidence) 

I'2-S (Sociability, high score means 

40 d 

81 8 

non-social) 

19 6 

58 4 


Ilumm-Wadswortli Tempo ament Scale 


Normal 

+2* 

+2* 

Hy steroid 

0 

—1 

Cycloid manic 

0 

—l 

Cycloid depressive 

0 

—1 

Sdmoid autistic 

—[ 

+ 1* 

Sclmaid paranoid 

—2 

—2 

Epileptoid 

—2 

—1 

Bell Adjustment Inventory 



Home adjustment 

excellent 


Health adjustment 

average 

good 

Social adjustment 

unsatisfactory 

u nsatisfnctory 

Emotional adjustment 

average 

avei ago 

Total score 

33 

33 

Total adjustment 

average 

average 
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TABLE 15 (continued) 


1 est 

G.L 

ML 

Allpoi t-Vernon Shirty oj Values (Percentiles) 

1 Thcoietical 

30 

70 

Economical 

70 

60 

Aesthetic 

5 

10 

Social 

90 

50 

Political 

90 

90 

Religious 

90 

70 


"•Significant points on tlie profile 


somewhat, enough so that G L was placed in the "low avciage" 
group and M L in the "avciage” gioup accoiding to the norms 
set up by the author of the test G L surpassed M.L on only two 
paits of the test, those of tapping and copying 

10 Tests of Personality Traits 

The same tests given to the fust two sets of twins were given to 
this paii Results are tabulated in Table 15, giving norms wheiever 
possible 

The tests in Tabic 15 conoboratc the observational evidence and 
show M L to be the moic introverted of the two Statistically 
reliable diffeiences are found, using the PE's of Carter (7), in 
neuiotic tendency, intioveision, and dominance as defined by the 
Bernrcutei test In these three ML pioved to be moie neurotic, 
moic introvei ted, and moic submissive, chaiacteustics which, by 
papulm definition, can also be shown to be present MX also 
shows a "high point" foi “schizoid autistic" on the Humm-Wads- 
worth scale It is likely also that, if PE’s weic available, significant 
diffeiences would appeal in the self-confidence and sociability scales 
of the Beinreuter, showing ML to be less self-confident and more 
non-social 

11 S urn mat y of Case 3 

This pan of twins, although extremely similar in physical ap¬ 
pearance and measurements, and obtaining ncaily the same IQ on 
the Kuhlmann-Andeison test, showed a definite divergence in the 
tiend of personality development Many writeis on twins have 
shown that moie often than would he expected identical twins 
vary in this respect To be sure this has been true of the other 
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two sets of twins studied here, but the difference was not so clear 
cut and clinically appaicnt as in this ease. Theie weic no upsetting 
discrepancies fiom one test to anothci, only clc.u consistency which 
makes the divergence all the more certain. 

E Summary, Suggestions, and Concluding Rj marks 

Having recognized the desiiability for gathering intensive data on 
single sets of twins as they become available, three sets of twins, 
diagnosed by reliable methods as monozygotic, wcic studied. An- 
tlnopomctric measures, tests of physical skill, measures of intelligence 
and various tests measuring, in an operational sense, ccitain aspects 
of personality were made mainly for the purpose of demon stinting 
differences in behavior, in each ease, of two individuals who were 
born with the same set of hereditary characteristic deicimmcis and 
who have lived undei stukingly simiUu cnviionmcntnl conditions. 
If Mcndelian postulates me to be rcgaidcd as lclinblc, then the 
diversities in peiformancc that wcic uncovcicd must he interpreted 
in tcims of the small, .ilmost intangible, cnvhonmcntal differences 
that existed in each instance. Since it is impossible to unset amble 
these differences, any just conclusions from such data must await 
the eventual amassing of a great many such studies and their statis¬ 
tical analysis, safe in the security of numbers. 
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STUDIES IN ANIMISM II THE DEVELOPMENT OF 
ANIMISM* 1 

Dcpcu Illicit' of Psychology, Uitivcisily of Nebtaska 


Roger W Russell 


A Introduction 

Intel est m the cxpei lmcntal study of child animism received 
considerable impetus fiom Piaget’s two 1926 publications (6, 7) 

His theoietical views as expressed in these volumes aie based upon 
a wealth of detailed facts obtained fioin childien’s iespouses to 
cxpeiimental questions, as well as upon their spontaneous behaviot 
undei ceitain conditions of observation. Howevci, these data aic 
not sufficiently quantitative to allow foi statistical nnalj'sis and, 
on this score, have been subjected to consideiable criticism (2, 3, 
4, 5). The ciitics themselves, on the othei hand, have not seen 
fit to establish quantitatively then argument and the point still 
lemains in dispute 

Piaget conceives of animistic development in the child as char¬ 
acterized by ceitain definite stages. Clnldicn in the fiist stage 
considei anything as living which is of some use oi is in good con¬ 
dition, ic, not bioken, damaged nor scpaiated fiom its normal 
context In the second stage anything that moves is considered 
living This is in contiast to the moie restneted thud stage in 
which the child distinguishes spontaneous movement fiom movement 
imposed by an outside agent, life being identified with spontaneous 
movement In the fourth, or adult, stage life is lestrictcd either 
to animals oi to animals and plants. 

The temporal couise of these stages has been expjessed by Piaget 
in the following statements (9, 537-5381 

1, “Foi childien between four and six everything . , is 
alive” (Stage 1) 

■•Recommended foi publication by Wajne Dennis, and received in the 
Editoiml Ofhcc on Mmch 23, 1939 

l Tli 13 woik was conducted under the direction of Dr Wayne Dennis 
while the wntei was Du Pont Reseaich Fellow in Psychology at the Uni¬ 
versity of Vnginia 
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2 "Children of six and seven call what moves alive in con¬ 
trast to wliat n inert" {Stage 2) 

3, “From eight to ten years a new distinction aiises, that 
of original and acquired movement, 'la be alive is to move 
of oneself" {Stage 3) 

<k "Finally, at about eleven the child rcscivcs life to animals 
and plants, or even to animals alone" {Stage 7). 

It is the purpose of this paper to present an experimental study 
of child animism sufficiently objective to establish quantitatively its 
developmental course. 

B Mptjiod 

A stand aidlzcd method has been described by Russell and Dennis 
(10) which makes it possible to classify children into the four 
stages of animism outlined by Piaget and, by so doing, permits an 
objective study of the development of animism. Tins method has 
been employed thioughout the present investigation. 

The procedure consists in individualIv questioning each subject 
concerning the animate oi inanimate natuic of a series of objects 
which have been chosen with a view to determining the position of 
the child in the scale of animistic concepts. Additional questioning 
to supplement the oiiginal icsponses when the latter me not clearly 
intelligible is provided foi. Precautions have been taken to guard 
against the discrepancies arising from subjective classification of 
responses obtained by the method 

The reliability of the method ns expressed by the coefficient of 
mean square contingency for examination-re-examination scores was 
found to be 0.81 (this value cannot be expected to exceed 0.91 
with a 6 x 6 contingency table) 

C Subjects 

A total of 774 children were studied during the progicss of the 
experiment Of these 361 were eniolled in the r 'F" Primary School 
in Worcester, Massachusetts, a city of approximately 200,000 in¬ 
habitants. The majority came from Iowci middle class homes, and 
from English-speaking paientage. Those examined comprised the 
complete enrollment of the school and were distributed about evenly 
among the various grades. The lange in C/1 was from 6 years 0 
months to 15 years 6 months. In the school cuiriculum some 
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natme study was a part of the subject inattei of the higher giade 
pupils, but such special instiuction was not emphasized The chil- 
dien as a whole had little oppoitunitv to obseive natuie at fiist 
hand in the mannei which is available to all iuial childien 

The other 413 subjects comprised the fiist to seventh giades 
(inclusive) of the "Me 1 school in Albemaile County, Virginia 
They weie sepaiated into two groups, foi convenience referied 
to as the tr S JJ and "R" gioups, on the bases of residence within or 
outside of the suburbs of the city of Chailottesvillc At the beginning 
of oui study, all of the subjects lived beyond the city limits of 
Chailottesville Howevei, duung the piogiess of the experiment 
changes in the city limits occurred which resulted in the inclusion 
in the city of the above mentioned ‘'subuiban” areas, leaving thinly- 
settled 01 “im.il” distucts unannexed The sepaiation into gioups 
was accomplished on the basis of the new city limits 

As in the case of the ”F’ J group natuie study was not empha¬ 
sized m the school cuiriculum, Howevei, since these subjects all 
lesided in aieas of considciably less dense population than did the 
”F 1J gioup, it was to be expected that then contacts with natural 
phenomena would he moie numerous Of the "S JJ gioup 70 pei cent 
repoited having either flowci oi vegetable gaidens at home, while 
83 pei cent lepoited animals or pets of some kind In the "R JJ 
group the percentages weie somewhat higher as might be expected, 
being 87 pei cent and 95 per cent respectively. While such data 
were not obtained fiom the Woicestei subjects, it is known that 
gardens weie veiy few in number and pets were far from common. 

After the examination for animism was completed the subjects 
weie given Kuhlmann-Andeison Intelligence Tests. Due to ab¬ 
sences on the day of the administration of the tests, mental ages 
weie deteimined for only 663 of the subjects. Table 1 piesents 
the median IQ’s, the standard deviations of the distributions and 
the langes in IQ values foi the thiee expenmental gioups. 

TABLE 1 


Results from the Kuhlmann-Anderson Intelligence Tests tor the Three 
Experimental Groups 


Gi on p 

Median IQ 

ff dla 

Range 

" F " 

106 0S 

9 00 

75 to 139 

", S” 

96 90 

14 24 

52 to 130 

“R" 

90 50 

14 17 

52 to 131 
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1 Classification into Singes 

Of the 77+ children examined only 10 h.ul systematic distinctions 
between the animate and tlic inanimate vv)iil)i wne not in accord 
with any of the four stages. This moans that of all the subjects 
othei than those in the No Contcpt Stage (NC ), of which there Wen* 
57, only 1 5 per cent did not definitely fall into one m other of the 
designated stages Foi convenience of description in the icmaindcr 
of the paper this 1 5 pei cent is lefened to as being in a "Special 
Concept" (SC) stage 

2. Pi oq> esshn of Stages 

Figures 1 and 2 and Tables 2 and 3 show the pciccntage of 
cases in each stage of concept for two-year pciiods fiom mental 
anti cluonologicnl ages of 6 veais 0 months to 13 ycais 11 months. 

From Figure 1 it is appaicnt that the stage containing lJic highest 


Flguro I 

popcont of c»«oa In Each Ela^o of Concept for Two-Voa* period* 



g r. KS (J «l -• N Jf U 
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FIGURE 1 

Per Cent or C\srs in Each Siagl or Concfpt ior Two-YrAR MA Pinions 
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Plgur# 2 

Percent of Cseoi In Each Stage of Concept for Two-Yeor C A Porlodo 




O A4 k\ jt ^ |> H N WS .* U 

Stage Stag* 



FIGURE 2 

Pen Clnt of Cases in Each Stage or Concept tor Two-Year CA Periods 


TABLE 2 

Per Cent of Cases in Each Stage or Concept for Two-Year jl//7 Periods 


Gioup 

M/1 

NC 

1 

2 

3 

4 

SC 

ujp * 

6°- 7" 

0 

69 

8 

10 

10 

3 


S°- 9" 

0 

50 

38 

11 

1 

0 


10°-U" 

0 

33 

37 

19 

10 

I 


12°-13" 

0 

2+ 

17 

40 

18 

1 

"S“ 

6°- 7" 

12 

43 

19 

5 

16 

5 


8°- 9" 

4 

53 

29 

2 

10 

2 


10°-U" 

0 

36 

44 

13 

7 

0 


12°-13" 

0 

20 

37 

23 

20 

0 

"R " 

6°- 7" 

15 

44 

18 

8 

13 

2 


8°- 9" 

0 

44 

28 

17 

8 

3 



2 

36 

36 

16 

10 

0 



0 

19 

23 

32 

23 

3 
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TABLE 3 

Per Cent or Cases in Each Stage at Concwt ior Iwo-Yjar C'i Pinions 


Group 

C.A 

NC 

1 

2 

3 

4 

SC 

U F“ 

6°- 7" 

0 

61 

20 

9 

9 

1 

8°- 9" 

0 

40 

41 

13 

7 

0 


10°-11" 

0 

38 

27 

27 

8 

0 


12°-13" 

0 

24 

13 

31 

27 

2 

"S" 

6°- 7” 

18 

38 

18 

5 

18 

3 


S°- 9" 

s 

37 

33 

10 

10 

2 


10°-lT' 

0 

44 

36 

13 

6 

1 


12° 13" 

0 

31 

45 

11 

13 

0 

" R " 

6°- 7" 

20 

41 

16 

4 

12 

4 


&°- 9" 

2 

51 

20 

17 

10 

0 


lOMl" 

6 

37 

25 

13 

17 

2 


12°-13" 

0 

31 

30 

21 

13 

2 


peiccn tngc oi cases increases with increasing mental ape, despite 
the fact that each concept stage covers tile cntnc age langc This 
relationship holds for all three groups studied in spite of their 
varied geographical locations and socio-economic status Of con¬ 
siderable interest is the tact that not only is the piogiession similar 
foi the three groups, but it is very nearly the same in teims of per¬ 
centages m each stage at each age interval, the only significant 
difteicncc between the groups being in the 6°-7" mental age interval 
at the Stage 1 level. In tins latter instance the "F" gioup exceeds 
the "S’ J a ml “R" gioups, compensation for this diffcicnce being at 
tile A 1C and Stage 2 levels. 

The piogiession is not as clearly distinguishable in the case of 
the chronological age langc {Figure 2). However, it is apparent 
that the per cent of eases in the moie advanced stage levels incicases 
with increasing age. Tile tlnce experimental gioups reveal a close 
similarity as in the case of the mental age comparisons mentioned 
above. The greatest differences in this instance occui in 6°-7" age 
interval at the Stage 1 level and in the 12 D -13" age intcival at the 
Stage 2 level In neither case me the difreicnces between the most 
widely diffeient groups reliable, as is shown by ciilical ialios of 
2.24 and 2.51 respectively. 

It might appear patadoxical that groups with significantly diffeient 
median IQ's should not icvcal significant diffcicnees where tile cor¬ 
relations of stage and mental age, and stage and chronological age 
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aie 0.50 and highci (see coirelations given below) This lack of 
significant difteiences might not exist if the number of cases were 
grcatci On the other hand, where the differences ai e gieat enough 
to approach significance tliev favor the " F" gionp as being more 
advanced This latter fact is apparent fiom an examination of 
Figuie 2, paiticulaily at the 12°-13" age mteival in Stages 3 and 4 



FIGURE 3 

Per Cent or Cases in Each Stage or Concept for Two-Year MA Periods 

CoMniNED Groups 


TABLE 4 

Per Cent or Cases in Each Stage of Concept tor Two-Year MA Periods— 

CoMDiNro Groups 


MA 

NC. 

I 

2 

3 

4 

SC 

6°- 7" 

9 

52 

15 

8 

13 

3 

8°- 9" 

1 

50 

33 

9 

6 

1 

10°-10" 

0 

35 

39 

17 

9 

0 

12°-13" 

0 

22 

22 

35 

20 

1 
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Figure 3 and Tabic 4 picscnt the data foi the combined Rumps 
In these instances the pei cent of cases in the combined experimental 
gioups in each stage of concept is given as a function of nieiitm 
age nt two-yc.u levels It is at once app.ucnt ib.it theic is a piogicv 
sion of stages with increasing age Within the age limits lcpic- 
sented both the No Concept Stage ami Stage 1 begin at a peak am) 
diminish with increasing age; Stage 2 me leases until a maximum is 
reached and then declines, while both Stage 3 and Stage 4 pi ogres- 
sivcly inciease, the formei distinctly preceding the lattei Tim evi¬ 
dence, combined with the manifestations of animistic development 
zevealed by the study of the individual gioup data, leaves no ques¬ 
tion as to the validity of the piogiession of stages m the cxpcnmenul 
gi oups. 

Emphasis should be placed on the complete cove i age of the entnc 
mental age range by all the concept stages This is pm ticulailv 
significant in view of Piaget's statement of the tcinpoi.il couisc of 
animism quoted above. Out lesults indicate the impossibility of 
a sharp successive delineation of animistic stages such as that sug¬ 
gested by Piaget. 

3. Cot relation of Stage with M/1 and C/1 

If an mcieasing age is coincident with a developing concept, as 
the above considerations would lend to indicate, we should expect 
a significant con elation between age and stage in spite of the com¬ 
plete covelage of concept stages. Table 5 presents the eouclations 


TABLE 5 

CocrncicNTs or Mean Square Contingency tor the Rli aiionships hetwpen 
M/l ano CA and Space tor tiil Extfrimeniat Groups 


Group 

MA 

CA 


0 5+ 

0 73 

“S" 

0.60 

0 49 

" R“ 

0.58 

0 57 

Combined gioups 

0 59 

0 62 


between both mental and cbionologica! ages and stage foi the tbice 
experimental groups and the combined groups. 

It will be noticed that, m the mam, the coefficients aic of a 
similar order of magnitude, which, although not significant for 
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individual prediction, do icveal a decided tendency towaid a group 
relationship 


4 Con elation of Staqe ivith Guide in School 

Since tile stage of concept does not coi relate moie highly with 
mental and chronological age, it might be that the development of 
animism is moie closely dependent upon cxpeiiencc gained through 
progress in school. If this wete the case, coefficients of mean square 
contingency between stage and school giadc should be high. How- 
evei, the coefficient foi the "F" gioup is 0 45; fot the “S" gioup, 

0 48; and foi the " R " gioup, 0 43 Again the correlations aie too 
low to be significant fot individual prediction, but, in this instance, 
they reveal even a weakci tendency towaid a group relationship than 
did the conelations of stage with M/1 and CA 

5. Sequential Development within the Individual 

So far we have dealt with the pioblcm of the development of 
animism only in teims of gioup comparisons. However, an equally 
important question concerns the development of animism as a func¬ 
tion of incicasing age within single individuals Data pertaining 
to this aspect of the problem have been obtained by the lc-examination 
of individual subjects in some cases at one week and in othci cases 
at thiee months after the onginal examination 

One bundled and tlmty-threc subjects of the "F" gioup, con¬ 
sisting of those child ten who entcied each giade in September, 2 were 
arbitrarily chosen foi re-cxamination after a period of one week 
An analysis of the data shows that 18 per cent of the subjects 
advanced on their ictest, 9 pci cent icgiessed and 73 per cent 
remained at the same level Russell and Dennis (10) have dis¬ 
cussed a possible explanation for the regressions At piescnt wc 

arc interested mainly in the fact that of those who advanced, 81 pel 
cent advanced by one stage, 14 per cent by two stages and 5 per cent 
by thiee stages and, of these who legiessed, 77 per cent legrcssed 
by one stage, 23 pei cent by two stages and 0 pei cent by tlnce stages 
All subjects in the ,r S J> and "R” gioups, with the exception of 
88 absentees, weic le-exammed three months aftei the ougtnal 

’Each grade -was divided into two gioups, those entering in February 
and those entering in September 
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examination. Table 6 shows the per cent of piogrcssions and 
legicssions foi the "S JJ and "R' J groups combined. 

TABLE 6* 

Progressions and RrcRissioNs as Rcycalid dy Ri -Examination Thrfe 
Mon ms aiter the Primary Examination—Commnld 
, r S ” and "R” Groups 

Piogressions Regressions 

1 Stage 2 Stages 3 Stages 4 Stages ! Stage 2 Stages 3 Stages 4 Stages 
~54% 34% 9% 3% 77% 15% _8 %_ 0% 

*Of the combined “S" and “R" groups 36 per cent changed from'examina¬ 
tion to re-examination, 33 per cent of tlie&c regressing and 67 per cent 
piogressing 3 while 64 per cent remained the same 'I lie greaiei per cent 
of change in these gioups as compared with the "F“ group is to be expected 
since the interval between examination mid re-evamination was three months 
as compaicd with one week. 

From the percentages given in Table 6 it )s clear that, when an 
individual changes, the chances aic gicat that the change will be 
only one stage, whether it be above or below Ins picvious concept 
level. In the few instances where changes greater than one stage 
do occur it may be that the time interval between examination and 
re-examination has been sufficiently long for the individual to de¬ 
velop tlirough more than one stage. This would piume the indi¬ 
vidual as passing from one stage to another in an oideily fashion 
even though lie lemains foi varying lengths of time at each stage 
level However, regardless of speculation as to an explanation of 
the few cases in which there is a change of moic than one stage 
level on re-examination, the great predominance of eases showing 
changes of one concept level only tends to indicate that m studying 
the animistic stages we aie dealing with a real scale 13y a teal scale 
we aie leferring to one on which any change of mote than one 
unit necessarily means a traversal of the intervening unit oi units 
during the process of the change 

All these facts lead us to stiess the probability that, in terms 
of the animistic scale, individuals do pass sequentially thiough the 
series of concept stages with incicasing mental and chionological 
age. However, the fact must be iccognizcd that an absolutely con¬ 
crete proof could only be obtained by ,\ longitudinal suivcy of 
animistic stages thioughout their development in single individuals 
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6 Se a Differences 

An analysis of the data on the basis of sex lcveals no significant 
differences between the male and female subjects in any of the three 
gioups. Table 7 piescnts the pci cent of male and female cases in 
each stage of concept for two-year mental age periods. 


TABLE 7 

Per Ctnt or Mall and Femaie Cases in Each Stage or Concept for 
Two-Year MA Periods—Combined Groups 


MA 

NC 

1 

2 

3 

4 

SC 

6°- 7" 

3 

52 

Male 

17 

7 

9 

2 

8°- 9" 

1 

43 

33 

1+ 

8 

1 

10°-ll" 

1 

30 

40 

18 

11 

0 

12°-13" 

0 

18 

26 

37 

14 

5 

6°- 7" 

14 

51 

Female 

13 

10 

7 

5 

8°- 9" 

1 

59 

32 

4- 

3 

1 

10°-11" 

0 

36 

38 

16 

10 

0 

12°-13" 

0 

26 

20 

33 

11 

0 


7 The Unwet sahty of the Stages of Ant tuts m 

Piaget’s studies previously referred to were conducted on a group 
of French-speaking childicn, the exact numhei of which is not 
revealed 

The present study deals with thiec distinctly diffeient gioups of 
chlldten, a Northern “urban” group, a Southein “suburban” group 
and a Southern “luial” gioup. Yet evidence has been presented 
which indicates that, in spite of their diversities, subjects in these 
three gioups aie icadily classified into stages of animism on the same 
basis as those employed in Piaget’s French gioup 

Data are also available foi 33 fust to fourth grade children in a 
small private school in Massachusetts. The aveiage IQ for this 
group is 121 and the group as a whole has had the advantages of 
specific nature studies. In both these latter regaids they aie moie 
nearly similai to Isaacs’ gioup (Mental Ratio = 131) than any of 
the other gioups studied Analysis of the lesponses of these childien, 
while not allowing for statistical treatment, due to the lack of a 
sufficient number of cases, still reveals an ease of classification into 
stages of animism 
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Furthei evidences foi the univcisalitv of the stage-. of animism 
were found by Dennis (1) in an unpublished study of Zum and 
Nava bo ciu'idien living on Indian icsu rations m the American 
Southwest. Twenty-eight 1 espouses to the siandaidived senes of 
questions picviously described by Russell and Dennis (10) wcic 
obtained and weie leadilv classified into stages on the same basis 
as employed in the other studies hcic mentioned. 

Finally, Russell, Dennis, and Ash (II) have found abundant 
evidence among feeble-minded subjects of the development of a senes 
of concept stages identical to the series found in the pi cunt studies 
of normal childicn 

Ceita/nly the division of animistic development into the stages 
suggested by Fiaget cannot be questioned in the face of such a wealth 
of evidence fiom diverse souiccs, 

E Conclusions 

From a considciation of the lesults the following conclusions 
seem wan anted: 

1 It is possible to classify individuals into the stages of animism 
suggested by Piaget. This conclusion is substantiated by the facts 
that’ (a) 98,5 per cent of the subjects studied weie icadily classifiable 
into one or othei of the stages of animism, and (/;) evidence foi the 
univcisality of such a classification has been diawn from the examina¬ 
tion of Fiench childicn (Piaget), American Uiban, Subuih.m and 
Rural childicn (Russell), children of high mental ability and special 
natuie training, American Indian children (Dennis), and feeble¬ 
minded subjects (Russell, Dennis and A>h) 

2 It ts probable that individuals pass sequent rally through the 
series of concept stages unth increasing mental and chi onological age . 
Evidence foi tins conclusion lies in the fact that, (a) cuivcs fot 
the per cent of cases in each stage of concept reveal increasing modes 
with increasing mental age, and ( b) the data on the sequentiality of 
development (the re-examination data), while not furnishing abso¬ 
lute pioof, do definitely suggest an oideily piogiession of stages 
with incjeasing age. 

3, Although the fundamental validity of Piaget’s classification 
of concept stages has bear proven, the data have revealed the 
impossibility of limiting the age taitge of the stages as Piaget has 
attempted to do Ibis fact is apparent horn the complete covciage 
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of the entire mental and chionological age ranges bv each one of 
the concept stages 

4 The development of animistic concepts is vety neatly the same 
jot all thtee experimental atoups despite the t vatud geoqtaphital 
locations and socio-economic status The thiee gioups—urban, 
subuiban, and anal—wcie selected because of the belief that the 
development of animism might be influenced bv experience with 
natuial phenomena In this regaid one would expect the suburban 
children to have more contact with nature than the uibati childien 
and the rural childien moie than eithei of the othet two gioups The 
facts that theie aie no significant diftciences in the development of 
animism between the thiee gioups and that wheie the diffeicnees 
are gieat enough to appioach significance they favoi the uiban gtoup 
as moie advanced (C/1 12M3" at Stage 3 and Stage 4 levels), indi¬ 
cate that such experience is not an influencing factoi 

5. Theie aie no significant diffei ences m the development of the 
animistic stages between the male and fejnale subjects in any of 
the three groups 

6 The stages of autnUsm aie equally i elated to both mental age 
and tin onologual age, the Coeffuu nts of Mean Squaie Contingency 
for the combined gioups being 0 59 and 0 62 lespeclivcly 
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AN ADJUSTMENT TEST WITH NORMAL AND HARD 
OF HEARING CHILDREN* 

Teachers College, Columbia Umveisi'y 


Rudolf Pintner 1 


Loss of healing supposedly makes an individual more nntable, 
less able to undeistand what is going on around him, peihaps more 
suspicious, peihaps moie obstinate Any or all of this might lead to 
a less favorable adjustment of the individual to his immediate sur¬ 
roundings. Whethci this is tiue or not, we do not really know. 
The object of this study is to see whethei haid of heaung children 
in oui public schools make less favoiable scores on an objective 
test of adjustment as compaied with noimal hearing clnldien in the 
same classes. The study was conducted in the New Yoik City public 
schools from Januniy, 1934, to the present date The instrument 
used was the Pupil Poitiaits Test (1) 

A. The Subjects 

The children selected fox this study consist of a gioup of haid of 
hearing children and a group of normal childien, used as a control 
The haid of hearing children weie obtained fiom a list maintained 
by the New Yoik League foi the Haid of Heaung The selection 
was. based on results of a 2 A Audtometet Test given by the W P.A 
project winch carried out the hearing tests in the schools of New 
York City. Childien from the fifth and sixth giades and some from 
the seventh and eighth grades weie chosen 

In the selection of subjects only those recently tested fov hearing 
were taken. Those found to be hard of hearing by both the 2A 
Audiometer and the otologist weie chosen. The aveiage decibel loss 
in the speech lange was used as the measure of heaung loss The 

•Received in the Editorial Office on March 29, 1939, 

'The writer wishes to acknowledge the genera! help received in the 
study by Project No 665-97-3-6 of the Works Progress Administration, and 
in particulni he wishes to mention the specific aid given by Miss Rose 
Bloom and Miss Beatrice G ICoot, who, as woikers on the pioject, were 
responsible for the statistical analysis of the test data 
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normal 01 control gioup was selected at uindom fiom the same classes 
as the hard of hearing 

The data gatheictl in this manner have been consideied as four 
samples. Sample I consists of a gioup of noima! and haul of heating 
children examined befotc July, 1936 Tlic lianl of be.uing \uie 
taken fiom 26 schools in Biooklvn, Bionx, Manhattan, and Queens. 
The total number of childien m Sample I is’ 

Hard af hearing Narnia! 

Boys 286 295 

Girls 324 22S 

Sample II TJic childien in this sample were examined fiom 
October, 1936, to June, 1937 The hind of hem mg weic selected 
from 35 schools in the Bionx, Brooklyn, and Manhattan. The 
number in tins sample is 

Hard of henring Normal 

Bovs 202 306 

Girls 175 271 

Sample III • The childien in this sample were studied fiom Septem¬ 
ber, 1937, to June, 1938 The gioup was selected fiom 21 schools 
in the Bionx, Biooklvn, and Manhattan. The total nunibci in this 
sample is: 

Hard of hearing Normal 

Hoys 110 115 

Girls 69 91 

Sample IV For this sample the same schools wcie used as for 
Sample III However, only seventh and eighth gmdc children xvcie 
chosen These seventh and eighth giadc childien xvcie selected and 
chosen in the same mannei as the childien in the other samples The 
total number in this sample is; 

Hard of hearing Noimnl 

Boys 100 116 

Girls 131 179 

The total numbei of cases tested is 3,001, mode up of 1,604 normal 
healing and 1,397 hard of hcanng childien. 

Each hard of healing gioup is divided into two smallci groups 
according to amount of heaung loss in the bctlei eai, All those 
childien who have a healing loss of 15 decibels or moic in the 
better ear aic put into one gioup, and all those with a hem mg loss 
of less than 15 are put into anotbei. Each sample theiefoic, con- 
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sists of: Normal, Haul of Heanng, Hard of Heating > 15, Haid of 
Hearing < 15. 

B. The Test 

All the cluldien, haid of heanng and normal heanng, were given 
the Pupil Poituuts Test This is a group test depending upon oial 
and printed directions It is a peisonality test consisting of two paits 
The first part, called School Adjustment, measutes the child’s adjust¬ 
ment to the school environment The second pait, the Family 
Adjustment _, measures the child’s adjustment to the family situation 
The test consists of 100 items. Each item dcsciibes some situation 
in the school oi the family life of a child Foi example, Item I leads 
S D This child tells everybody what a fine school he goes to 
The child encircles cithei S foi same, oi D for diftcient, depending 
on what his icaction to this paiticulai situation is Each item is 
scoied so that the i espouse indicating good adjustment, whether it 
is S oi D, receives one point The highest possible scoie is therefoic, 
100 points A high scoie indicates good adjustment and a low scoie 
poor adjustment The number of items devoted to the school situa¬ 
tion is 73. The lemauung 27 items deal with the family 

C Results on Pupil Portraits Test 

Wc shall picsent the results for the Pupil Pot t> aits Test as a 
whole and then results of the two sub-tests, the School Adjustment 
and the Family Adjustment We shall set forth fiist tile lesults of 
the foui main samples, thiee fiom the fifth and sixth grades and 
one from the seventh and eighth giades 

Table 1 {a) shows the results in teims of the Pupil Poi halts 
scoie foi each of the samples and foi each sex Undei each sample 
we have the four sub-gioups, the normal hcaiing, the haid of hear¬ 
ing < 15, all the hard of hearing, and the hard of heanng > 15 
We shall call the haid of hearing with a healing loss of < 15 decibels, 
the slightly hard of hearing, and the haul of heanng with a heanng 
loss of 15 decibels oi more, the extieme haid of heanng The slightly 
hard of heanng plus the extieme haul of hearing constitute the 
haid of heanng gioup Table 1 (<v) piesents the Pupil Poitiaits 
means of each of the control gioups so that comparisons may be 
diawn with the means of the three haid of hcaiing groups foi 
each sex 
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TABLE 1 (rt) 

Averagp Pupil Portraits Scorps op Normal and Hard oi Hearing Groups 
(Stli and 6th Grades and 7th and 8th Guides) 



Boys 


Gi 

rls 


Sample hearing gionp 

vlumber 

Mean 

a 

Number 

Mean 

it 

I Noimnl 

295 

82 1 

11.7 

228 

86.8 

9 1 

Haul of hearing < 15 

176 

81 5 

12 2 

156 

86.2 

10 4 

Hard of healing 

286 

79.8 

12 8 

324 

84 3 

U 4 

Ext i eme liaid of hearing 

110 

77 0 

13 3 

168 

82.6 

11,9 

II Noimal 

306 

78 7 

13 0 

274 

82 6 

118 

Haul of hcnuiig < 15 

145 

76 6 

14 4 

131 

82 5 

13,4 

Hard of healing 

202 

76.1 

14 6 

175 

81,1 

13 6 

Extreme hard of healing 

57 

74 9 

15 1 

44 

77.8 

13 3 

III Normal 

115 


135 

91 

82 0 

11,3 

Hard of hearing < 15 

40 

718 

IS 5 

27 

84 2 

7 3 

(laid of heaimg 

110 

716 

154 

69 

80 8 

10 t 

Extreme hard of hearing 

70 

71 3 

152 

42 

78 6 

11 0 

IV Normal 

116 

77 3 

^Ti.s 

179 

83 4 

10.2 

Hard of hearing < 15 

54 

73 7 

133 

61 

8S 3 

9 1 

Hard of hearing 

100 

74 8 

14 3 

131 

85 I 

84 

Extreme hard of healing 

46 

76 0 

15 3 

70 

85.6 

77 


TABLE I ( b) 

Average School Adjustment Scorps or Normal and Haro or IIparing 

Groups 

(5th and 6th Grades and 7th and 8th Giadcs) 


Boys Girls 



Sample hearing group 

Number Mean 

a 

Nutnbei 

Mean 

<j 

T 

Normal 

295 

60.0 

8.8 

228 

63.6 

6 5 


Hard of hearing <" 15 

176 

59.8 

93 

156 

63 2 

7.8 


Haid of hearing 

286 

58 7 

97 

324 

61.9 

8 6 


Extreme hard of hearing 

110 

56 9 


163 

60 6 

9.2 

II 

Normal 

306 

57 7 

98 

274 

61 0 

86 


Hard of hcanng < 15 

145 

55.7 

11 2 

131 

60 5 

9.5 


Hard of hearing 

202 

554 

114 

17S 

594 

99 


Extreme hard of hcanng 

57 

54 7 

U 8 

44 

561 

10 0 

III 

Nonnal 

115 

57 0 

9 9 

91 

60.4 

8 1 


Hard of hearing < 15 

70 

52 8 

11 6 

27 

61 6 

5 4 


Hard of hearing 

110 

52 6 

11 6 

69 

59 3 

7,8 


Extreme haid of hearing 

40 

522 

11 6 

42 

57 8 

8 6 

Tv 

Normal 

116 

S7.0 

9.0 

179 

61 3 

7 l 


Haul of hearing <• 15 

54 

54,0 


61 

62 7 

5 9 


Haul of hearing 

100 

54,3 


131 

62 6 

57 


Extreme hard of heating 

46 

55 8 

11.4 

70 

62 6 

5 S 
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TABLE 1 (r) 

Average Family Adjustment Scores of Normal and Hard or Hearing 

Groups 

(5th and 6th Grades and 7th and 8th Guides) 



Boys 

Sample hearing group Number Mean 

Girls 

c t Numbei Mean 

<7 

I 

Normal 

295 

22 1 

3 7 

228 

23 3 

3 3 


Hard of heanng < 15 

176 

21 8 

3 6 

156 


3 2 


Hard of hearing 

286 

21 2 

3 8 

324 

22 4 

3.4 


Extreme hard of hearing 

110 

20 1 

3 9 

168 

21 9 

3 5 

II 

Normal 

306 

MM 

40 

274 

22 0 

3 9 


Hard of heanng <■ 15 

14S 

Wm 

40 

131 

22 2 

44 


Hard of hearing 

202 


41 

175 

21 6 

44 


Extreme hard of heating 

57 

m 

42 

44 

19 7 

3,7 

III 

Normal 

US 

20 0 

+ 6 

91 

22 2 

36 


Hard of heanng <■ 15 

70 

i0.o 

49 

27 

22 2 

2.7 


Hard of hearing 

110 

19.1 

4,9 

69 

21 4 

3 7 


Extieme hard of hearing 

40 

19 1 

48 

42 

20 9 

42 

IV 

Normal 

116 

tefXHii 


BF T§ 

22,1 

3 8 


Ilatd of hearing < 15 

54 

•gmiM 


ft] 

22 4 

40 


Hard of hearing 

100 

WR&m 

su 


22.7 

3 5 


Extreme haid of hearing 

46 



70 

22,9 

3 1 


The mean Pupil Pot Hails score foi each hard of hearing group is 
below the Pupil PoUtatts mean of the normal gioup foi each sample 
and for each sex Also, the general ranking ordei foi the tour 
sub-gioups from high to low is (rr) noimal gioup, ( b ) hard of 
hearing group < 15, (c) all haid of hearing, (d) haid of hear¬ 
ing > 15, Although theie ate some minor deviations from this 
scheme, this ranking ordei indicates that the hard of hearing are 
not so well adjusted as the noimal This tanking oidei shows also 
that the greatei the heanng loss of the group, the poorer its adjust¬ 
ment The outstanding exception to this tanking ordei is Sample IV, 
Guls, Heie the extieme haid of hearing score highest, then the 
hard of hearing, then the slightly hard of heanng, and then the nor¬ 
mal The girls, whether they are normal or hard of hearing, score 
higher than the boys when compared group by gioup For this 
reason, the statistical tteatment of the boys and the girls has been 
kept sepaiatc, and separate norms for boys and girls have been 
established. 

The Family Adjustment and School Adjustment tests follow the 
same ttend as the Pupil Pot Units total as Tables 1 ( b) and 1 (e) 
show 
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In order to view the cntne pictiuc picscntcd bv nil ca-es consideicd 
jointly, the lcsults arc combined m Table 2 (a) Ilcie the seventh 
and eighth giade pupils making up Sample IV have been added to 
the fifth and sixth giaclc pupils in the other thiec samples, because 
the aveiage scoies and slandaid deviations aie veiv similai in all 
grades concerned. A comparison of the mean Pupil Pot noils scoie 
obtained by all the cases in each healing gioup should indicate 
whether 01 not there is a drfteience in adjustment between normal 
hearing chddtcn and hard of heanng chlldien, and to what extent 
the diffeiencc, if any, exists Tabic 2 (,-?) sets foith the mean Pupil 


'I ABLE 2 (a) 

Pupil Portraits Scorp—Comparison or Normai and Hard oi Hearing 

Groups 


Hearing groups 

Number 

Mean 

a 

M<U(t 

*4t ft 

; Vnrr 

a dljf 



Boys 





Nonnal 

832 

79 5 

12,6 




All linid of lien ring 

698 

76 7 

1+3 

28 

70 

4 00 

Hard of hearing < 15 

445 

77 4 

14 1 

21 

SO 

2 58 

Hard of hearing > 15 

253 

754 

15 5 

41 

1 01 

4.00 



Girls 





Normal 

772 

84 0 

108 




All hard of hearing 

699 

83 4 

11.5 

6 

58 

1 00 

Haul of hearing <" 15 

375 

846 

11 3 

7 

70 

94 

Hard of hcaiing > 

324 

81.9 

11.6 

20 

75 

2,69 


TABLE 2 (b) 

School Adjustment Scores—Comparison or Normai ani> Hard or Hearing 

Groups 


J Vnrr 


Hearing groups 

Number 

Mean 

<r 

Mdlff 


a dU! 



Boys 





Nonnal 

832 

53 3 

94 




All hard of bearing 

698 

56 2 

10.9 

21 

53 

4 02 

Hard of hcai mg <" 15 

445 

56 6 

108 

1 7 

61 

2 83 

Haid of hearing ■> 15 

253 

55 5 

11 1 

28 

77 

3.66 



Girls 





Normal 

772 

61.6 

78 




All hard of heanng 

699 

61 I 

8 5 

5 

43 

1 07 

Hard of hearing <" 15 

375 

62 1 

82 

,5 

SI 

93 

Hard of heaiing "> 15 

324 

60 1 

88 

1 5 

.56 

2 72 
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TABLE 2 (t) 

Family Adjusmeni Scores—Comparison or Normal and Hard or Hearing 

Groups 


Hearing groups 

NumbeL 

Mean 

<r 

M til ft 

•«*// 

jUfUff 



Boys 





Normal 

832 

21 1 

3 9 




All haid of hearing 

698 

20 5 

4.2 

6 

.21 

2 93 

Hard of heanng <" IS 

4+5 

20 9 

4 1 

3 

24 

1 24 

Haul of heanng >15 

253 

20 0 

4.3 

1 2 

30 

3 89 



Gills 





Noimal 

772 

22 4 

3 7 




All hard of hearing 

699 

22 2 

3.8 

2 

19 

1 02 

Haid of hearing <" 15 

375 

22 6 

3 8 

2 

26 

86 

Hard of heanng > 15 

324 

21 7 

37 

7 

38 

2 46 


Poitiaits scoie for each hcanng gtoup foi boys and girls sepaiatcly 
and compares the averages 

The mean Pupil Portraits scoie foi each haid of heating gioup 
of bovs is below the mean for the noimal hcanng The control 
group of normal hearing boys has a mean Pupil Pot turns scoie of 
79 5 This is shghtlv below the noim established as mean foi noimal 
childien The slightly haid of hcanng obtain a mean Pupil Poi traits 
score of 77.4. Although tins is a small diffeience, it is a statistically 
significant one The mean Pupil Pot traits scoie foi the total gioup 
of haid of healing is lower than that foi the slightly haid of heating 
If we now considei the extieme haid of healing cases, we find their 
mean of 75 4 diops even below the haid of heanng mean and drops 
fout points below the normal mean These diffeiences arc statis¬ 
tically significant 

To summaiize, each hard of heanng gioup has a mean which is 
between two and four points below the normal hcanng mean. These 
differences aie statistically significant in each case This is indicated 
by the fact that the differences between each haid of hearing mean 
and the normal hearing mean (Mean Difference) aie greater than 
two times the standaid enot of these diffeiences (<r Dtff.) This 
is set forth in Columns 4, 5, and 6 of Table 2. The probability 
of the mean Pupil Poitiaits score of any hard of hearing gioup tested 
being as much as two or foui points lower than the normal hearing 
group is at least 19 out of 20 Hence, the haid of heanng arc 




374 


JOURNAL Or GENFT1C PSYCIIOIOGY 


infcrioi to the population ns a whole in then adjustment. These 
results me obtained in each of the -nib-tests, Family Adjustment and 
School Adjustment, for each of the haul of hearing groups of hoys 
with one exception This exception lies in the fact that although 
the boys with a hearing loss < 15 decibels score diffcicntly fiom the 
normal boys on the Family Adjustment test, this diffcicntc is not 
statistically significant. 

Although the difference between the hard of hearing groups of 
hoys and the normal hearing boys is slight, theic is even less of a 
difference between the hard of he.uing gills and the normal hearing 
girls. The differences between the Pupil Pott>aits mean foi normal 
hearing and the hard of healing gioup as a whole is less than two. 
This is also true foi the haul of hearing gnls < 15 Thcicfmc it 
cannot be said with ccitaintv that these differences a\c due to some 
factor other than chance As a tnattci of fact, the mean Pupil 
Poitimt, Family Adjustment, and School Adjustment scores for 
haid of heating girls with a heming loss < 15 is highei than the 
normal. The haid of hearing girls as a whole arc not infeuor to 
the normal population of girls in adjustment. The extreme hard of 
hearing girls, however, have a mean >-coic which is significantly 
lower than the normal The facts so fai presented indicate that the 
extreme hard of hearing arc not so well adjusted as the noimnl 
hearing These results are expressed only in tcims of avciages for 
large groups They do not indicate that all extreme hard of hearing 
children aic necessarily maladjusted In fact, many of the extreme 
hard of hearing children scoie as high as the best adjusted normal 
hearing children. This is shown very clearly in Figure 1, 

In these graphs, distributions arc given for the total noimal gioup 
and the extreme hard of hearing group As shown in the giaphs, the 
range is the same for all groups and the distributions arc very similar. 
It is seen that the distributions aie skewed Most of the cases arc at 
tile upper end of the scale. 

From the foiegoing graphs, it is evident that the distribution of 
the Pupil Poitiatls test is skewed The median, therefore, may give 
a bettei estimate of the central scoie than the mean. And so, we 
shall investigate the medians and quintiles of the scores 

Table 3 shows the medians and quintiles for the Pupil Poi/ratts 
scores. Once more it is seen that the same trend is followed as in 
Tables 1 and 2—the greater the loss of hearing, the lower the 
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FIGURE 1 

Percentage Distribution of Scores on the Pupil Portrait Test 

Pupil Poi traits scoic. Here again it can be said that the noimal 
heanng scoie highest and the extreme hmd of heaiing score lowest 
Since the median for the hard of heanng is lowei than the median 
for the noimai, it follows that more than 50 per cent of the hard of 
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Medians ani> Quarto is ior 

TABLE 3 

Each Groui> ior tui V*uimi 

Portraits Scores 

Hearing gioup N 

Boys 

Ox Md Q* 

N 

GirU 

Qx Md Q, 

Normal 832 

73 1 83 8 89 3 

772 

79 7 

87 4 92 0 

Hard of hcaiing 698 

68 5 80.5 86 2 

699 

79 1 

87 1 92 0 

Hard of hearing > 15 253 

66 2 79 9 84 1 

324 

77,0 

85,5 91 0 

TABLE 1 

PfRCENTAGFS or CASES F AI.L1NO HCIOW 

a Score oe 83 


Hearing group 

lloxs 

7o 

Numbei below 83 

CL 


"Jiff 

Normal 

Hard ot lieaimg 

832 46 6 

698 57 4 

10.8 

03 

4 32 

Extreme hard of heaiing 

2S3 59 3 

12 7 

04 

3 63 

Pcicentagc of 

Girls 

eases falling below 

i score 

of 86 


Hearing group 

% 

Numbei below 86 


*<11// 

Normal 

772 43 7 




Hard of hcanng 

699 4+ 3 

6 

03 

23 

Extreme haid of hearing 

32 F 51 9 

S 2 

03 

2 19 


hcanng childien will lie below the noimal median Tabic 4 com¬ 
pares the pcicentagc of cases falling below the class intcival in 
which the median of the nonnal group fell. Here a laip;ci per¬ 
centage of eases occuis below this score foi the haul of healing 
than for the noimal. It is aKo found that a still gieater percentage 
of extieme hard of hearing cases lie below this scoic. These diffei- 
ences m percentages among the vauous gioups bear out the evidence 
of the other tables, namely, that the noimal aie better adjusted 
than the haul of hcaiing These diffcicnees between normal and 
haul of hcanng show statistical significance fot the boys in both the 
hard of hcanng and extreme licitd of healing gioups Foi the gills, 
however, the diffci cnees show significance only in the extieme haul 
of hearing gioups 

Another apptoach to tile pioblem of hcaiing loss and adjustment 
can be obtained by considciing the coil elation of healing loss with 
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Pupil Poi hails score Tables 5, a, b, c, list the corielatious foi the 
haul of hearing samples in 1 elation to bcttei eai and poorci ear, 

Most of the conelations aie negative They aie all small The 
combined conelations for the total group of 698 boys are not sig¬ 
nificant. The eouclations of 699 gu Is aie slightly significant foi 
both the bettci and poorer eai. It is mteiesting to note that in 
gcncial the eouclations between Pupil Poitiaits scoie and bettci eai 
are slightly higher than those between Pupil Pottimts scoie and 
pooler eai 

TABLE 5 ( rt ) 

Reiation of Hearing Loss to Pupil Portraits 


Sample 

Coi relation with loss 
Number on bettei cai 


Correlation with 
on pooiei eai 

loss 


I Boys 

2S6 

— 16 



— 04 



Girls 

324 

— 20 



— 08 



II Boys 

202 

— 03 



03 



Girls 

175 

— 18 



— 06 



III. Boys 

110 

— 17 



— 16 



Gills 

69 

— 14 



— 17 



IV Boys 

mmm 

— 06 



— 00 



Girls 

HE 

— 11 



— 17 



All boys 



SD, 

04 

— 03 

SD, 

04 

All gills 


sSSB 

SD t 

0+ 

— 12 

SD, 

04 



TABLE 5 (b) 





Relation of Hearing Loss to School Adjustment 




Con elation with loss 


Coi relation with 

loss 


Sample 

Number 

on better eai 


on poorer ear 


I Boys 

2S6 

— 15 



— 02 



Girls 

324 

— 19 



—.07 



II Boys 

202 

— 03 



01 



Girls 

175 

— 18 



— ,06 



III Boys 

110 

— 23 



— 12 



Girls 

69 

— 15 



— 20 



IV Boys 

100 

—.06 



— 03 



Girls 

131 

— 14 



— 19 



’All boys 

698 

— 08 

SD 

04 

— 01 

SD 

04 

All girls 

699 

— 13 

SD 

04 

— 15 

SD 

0+ 
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TABLE 5 (r) 

Relation oi Hearing Loss ro Famih AiijumirNT 




Correlation willi 

loss 


Correlation with loss 


Sample 

Number 

on belter ear 



on poorer ear 


I Bovs 

286 

— 16 



— 07 


Girls 

324 

—.20 



— 10 


11. Boys 

202 

— 03 



08 


Girls 

175 

—.16 



— 04 


III Boys 
Girls 

110 

02 



— 20 


69 

— 06 



04 


IV, Boys 

100 

— 06 



08 


Gir Is 

131 

— 05 



— 11 


All hoys 

698 

— 07 

sn 

04 

— 01 SD 

0+ 

All girls 

699 

— 11 

SD 

04 

— 04 SD 

04 


D. Rtsuits or Partial and Muitipi f Coiuti lation 

In ordei to make a study of the pnitial .nut multiple conelations 
between Pupil Pot hails score, hearing loss, and intelligence, those 
hard of hearing cases were selected from the four samples which had 
both Pupil Poihails scores and PIT. semes, The P.I.T . Pint net 
Intelligence Test, is a gioup intelligence test of the usual type, being 
predominantly verbal and depending on oral and printed directions. 

There were 585 boys and 624 gnls, 1,209 cases in .til which had 
these two scores. The correlations between Pupil Poihaits scoie and 
hearing loss, between Pupil Poihaits scene and Mental Age as 
determined from the Pintner Intelligence Test, and between Mental 
Age and hearing- loss were called i ls , i ja , , S3l respectively. Then 
the partial correlation coefficients ri 23) between Pupil Poihaits score 
and Hearing Loss with Mental Age eliminated, and > 130 , between 
Pupil Poihaits and Mental Age with Hearing Loss eliminated, were 
computed This was done separately for bovs and girls The 
results are set forth in Table 6 . The correlation of Pupil Poihaits 
score with Hearing Loss (r 12 ) is —.03 for the boys. This figure 
is not significant. The corielation of Pupil Poihaits score with 
Mental Age is The partial coefficient of coirelation ( 1123 ) 

between Pupil Poihaits score and Hearing Loss with Mental Age 
eliminated, is increased from —.03 to —07. Put —07 is onlv 1.6 
times its standard error Therefore — 07 cannot be considcicd statis¬ 
tically significant 
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TABLE 6 


PARTIAL CORRELAIIONS TOR PUPIL PORTRAITS, HEARING LOSS, AND MENTAL AGM 



1 

SD 


1 12 

— 03 

Boys—585 cases 

04 

not significant 

* 

30 

04 

significant 

r aa 

10 

04 

significant 

1 12 3 

— 07 

04 

not significant 

r is 2 

31 

04 

significant 

r-,2 

— 12 

Girls—624 cases 

04 

significant 

r, 3 

42 

03 

significant 

r a 

— 07 

04 

not significant 

J 12 3 

— 11 

04 

significant 

' 13 a 

+2 

03 

significant 


Boys and girls combined—1,209 

cases 

* 12 

— 0+ 

03 

not significant 


35 

03 

significant 

*"a 

00 

03 

not significant 


—.05 

03 

not significant 

M3 3 

35 

03 

significant 


The correlation between Pupil Pat hails score and Mental Age 
does not alter much when Heating Loss is eliminated The coeffi¬ 
cient changes from 30 to a paitial cot relation coefficient of 31. A 
study of the partial correlation for girls, and for boys and gnli 
combined leads to the same conclusions 

Since intelligence scoies anti healing loss recoids were available, 
it was interesting to find the relationship between the Pupil Port)aits 
scoie on the one hand, and Hearing Loss and Mental Age on the 
other. This problem leads to the evaluation of the multiple correla¬ 
tion between Pupil Porhaits score as the dependent variate, and 
the measures of Intelligence and Hearing Loss as independent vari¬ 
ates For this purpose, the same correlations used in the woik 
with partial conelations were employed These correlations for the 
boys are 

Pupil Portraits score and Hearing Loss in Bettei Ear —03 
Pupil Portraits and Mental Age -30 

Heaung Loss and Mental Age *10 

The multiple coirelation then obtained is: 

R = 31 

This value is very nearly the same as those obtained from the correla- 
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tion of Pup'll Portraits scoie and Mental Age, and of Pupil Poihmts 
score and Mental Age with Heating Loss eliminated, namely, 
.30 and .31. 

The multiple correlation coefficient foi gills is .42, which is the 
same as the paitial coi relation between Pupil Pot units scoic and 
Mental Age. When boys and gills are combined, the multiple cor¬ 
relation coefficient is .35. The partial correlation coefficient of 
Mental Age is also 35. 

E Summary 

This study raises the question as to the gencial adjustment of hard 
of hearing public school childien. The test used was the Pupil 
Port mils Test , which was given to 3,001 childien in Grades 5 to 8. 
There were 1,604 normal hearing and 1,397 haid of hcaiing cases. 
The hard of hearing cases had been tested foi healing by the 4 A 
audiometer, the 2 A audiometer, and bv otologists Healing loss 
in the better eai as measured by the 2 A audiometer was the quan¬ 
titative measure used 

The mean scoie foi the normal group of boys is 79.5, foi the hard 
of hearing boys 76 7. This difference is statisticallv significant The 
mean score for the extreme hard of healing is 75 4 which is lower 
than the mean of the hard of hearing in gencial The difference 
between this score ami the noimal scoies is also statistically signifi¬ 
cant The normal girls have a mean score of 84.0, and the haid of 
hearing girls have a mean scoie of 83,4. This difference is not 
significant. The extreme haul of hearing gills with a moan score 
of 81.9 show a significant difference from the normal. In all cases, 
it will be noticed that the gnls do bettei than the boys. 

In gencial the haul of Healing seem to be slightly less well 
adjlisted as measuied by our test. This difference is not gieat for the 
boys and disappeais entirely so far as the girls aic concerned It 
is only when we take the extieme haid of licaimg groups, i.e., those 
with a hearing loss greater than 15 decibels, that wc find a definite 
drop in score for both boys and girls. Evidently these extreme hard 
of hearing children feel that they are less well adjusted than noimal 
hearing children. Although the mean diftcicnccs between the extieme 
hard of hearing gioups and the hearing contiol gioups arc statisti¬ 
cally significant, the actual difteiences m scoic aie not gieat. They 
are not great enough to conclude that a certain degree of auditoiy 
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deficiency generally brings about lack of adjustment In school The 
positive aspect of this study needs to be emphasized, namely, that 
most haid of hearing children in school vary as to their feelings of 
adjustment pretty much in the same way as their normal hearing 
classmates. Auditory deficiency is a real handicap, but in most cases 
the haid of healing child seems to make a normal adjustment so far 
as we can measure this by our test As the auditoiy deficiency 
becomes moie seveie he seems to feel less well adjusted It may 
be that we might help to wipe out this difference by a recognition 
of Ins auditory defect early in his school caieer, so that suitable 
means for aiding him could be promptly initiated 
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A NEW PICTURE COMPLETION TEST 

Judge Bakei Guidance Centei 


Louise Wood 1 


A Introduction 

Piobably no performance test has been more widely used or has 
aroused more inteiest than Healy’s Pictorial Completion Test II 
Wells (20) considers it “among the major psychometric achieve¬ 
ments ” Resides very extensive use in the United States, child 
guidance clinics in many Euiopcan countries, as well as in Aus¬ 
tralia and Canada, have found tt a valuable pait ot testing equip 
ment While there is little systematic data lclatmg to its practical 
application, it has been considcied a test of special appeiceptive ability 
by numcious authors. It has been found useful in work with 
mental defectives and illiterates, and has been especially advocated 
for the examination of delinquents and individuals showing poor 
social adjustment. 

The completion test appeared eatly in the development of test 
techniques and has continued much in favor. Ebbinghaus and later 
Tiabue developed language completion tests, while Heilbionner 
had originated a series of incomplete pictures as early as 1905 Hcaly 
was the first to apply the concept to a performance test in his Pictonal 
Completion Test I which appeared in 1914 His second test was a 
furthei elaboration ot the idea with a fai greater range of difficulty 
in the sepaiate pioblems and a continuity of narrative lacking in the 
first. Soon aftei the publication of the Heaiy Test II m 1917 it 
was requested foi use by the War Depaitment and was incorporated 
in the Aimy peiformance scale for the individual examination o* 

■^Received in the Editoual Office on March 31, 1939 

‘The author wishes to express her appreciation to Dr William HeaLy and 
Dr Augusta F Ihonner, for their inteiest and encouragement in the develop¬ 
ment of the test, to Di E Moiton Jellinek foi lus assistance on the statisti¬ 
cal pioccdmes, to Miss Annis Sruigls, Psychologist of the Newton Schools, 
Mi. A, II Cochiane, assistant superintendent of the Quincy Schools, and 
Mi J J Quinn, superintendent of the Winchester Schools for making it 
possible lo collect the necessary data foi standardization, and to Mrs 
Maurice Shulman for her help in administering the test in the schools, 
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illiterates and non-English speaking subjects. Enter it has appeared 
in scveial othci peifoiinancc scales, notablv the second ftnni of the 
Artlnu (1) Point Per fm nianre Stale, the (Jaw (3) Pei for manic 
Tests of Intelligence, and as an alternate in the* Cninell-Coxe (4) 
Pei foi /name Ability Scale, 

Vjihous completion tests have been developed since the appealancc 
of the Healy test In 1918 Shaw (17) published a pieUne test and 
m the same yeai Pmtnei and Toops (IS) hi ought out a diawing 
completion test foi young childicn. Street (18) devised the Gestalt 
Completion Test which appealed in 1931 IIoucvci, a net'll lias been 
felt by many in the clinical field for a test which moir closely 
coiresponds to Ilcaly II, There has been nothing available which 
could he utilized for checking the peiforinancc on the Ilcaly test 
Even retesting aflei «in appreciable mtcival lias proved unsatisfac¬ 
tory because of the great practice factor involved The Wood Pirtme 
Completion Test has been developed as a companion piece to the 
Iiealv Pictonal Completion Test II in an cffoit to fill this need 

B. DlveiormJ'NT or nil Tier 

In devising a substitute foi the Ilcaly rest, the foim of the test, 
the size, number and arinugement of the pictmcs, and as fai as 
possible the colcnng were putposcly imitated. Like the onginal, 
the Wood test consists of 11 pictures, one at the left to he used foi 
demonstration, and the othci 10 m two rows of five each, mounted 
on two boards of thiec-ply wood. Each pictuic has an mch-squaic 
cut out, and accompanying the boaids arc 60 inch-siitiaie pieces. 
The pictuics show a succession of activities illustiating a school 
girl’s, clay, a gill being chosen as the central figuie, in conliast to 
Healy’s boy, in ordci to make it possible to vary the individual test 
problems more easily. The difficulties involved in devising test 
pictures where the missing objects must he depicted on inch-square 
blocks with a uniform backgiound colm aic vciy gieat and the 
possibilities definitely limited. Theic is no actual duplication of 
Healy’s problems although tlicic aie some slight sinnlaniics between 
the two sciics Caic was taken to have the situations in the new 
test involve something thoiougbly familiar to both bovs and gills as 
well as to childicn in any walk of life 

As in the Hcaly test, tlicic is one cm met solution foi each of 
the test situations and also foi each there me one cn mine planned 
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alternates to the coirect solution The'-e will he designated in this 
,utide as "coiiect' 1 and "alternates’ respectively, all othei possi¬ 
bilities being classed as "enois Foi convenience, tlie 10 test pic- 
tuics will he refciicd to by numbers, using Roman numeials, and 
the 60 pieces, which are numbcicd accoiding to their standard ai- 
rangement in the box, by Aiabic numerals 

From many possible suggestions foi test situations 11 weic chosen 
as the most woikabie, and sketches were made by a competent aitist 
The accompanying small pieces included the conect solutions, the 
planned alternates and a collection of extia pieces intended as crrois, 
a few of the lattei being blanks In gcneial, thcie are two types 
of alternates, one which gives a vauation of the conect solution and 
one which shows an entucly diffeient but plausible object In two 
instances tliere is a combination of the two types 
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After using this tnal set foi several month*, at the Judge Briket 
Clinic one of the onginal pictures was found to be impractical and 
was replaced, and many changes wcie made in the otheis as well as 
the insets. The resulting scries was also used foi a mitnbci of months 
until no new disciepancics in the details or difficulties with size 
oi perspective weic obscived. A thiid set of pictuics was drawn 
and fiom this edition of the test about 250 recouls were collected, 
again at the Judge Baker Clinic. Upon analysis these showed that 
not only the total number of couect solutions increased quite defi¬ 
nitely and fanly icgulnrly with cluonological age, but the concct 
solutions foi the sepmate subtests also showed a fairly consistent 
age tioncl. This was also true fot the sum of coircct and alternates. 
It was at tin's point that the test was put into final printed form 
so that data foi standardization could be gathered (Figinc 1). 

C. Directions for Administering 

The two boaids aie placed close togcthci diieclly in fionl of the 
subject with the box containing the pieces at one side, prefciahly at 
the right. The examiner says* 

These pictures tell the atory of a girl's day. They show the 
same gii 1 doing one thing nftci another on the same day. They 
begin here, where she's getting up in the morning, and lake 
her right through the day {Indicate sequence o[ pictutcs by 
pointiufli) You see that there is a piece inming from each 
picture These pieces fit any of the spaces, but there are too 
ninny to go in at once You arc to pick out the one for each space 
that completes (finishes) the sense of the picture. Let's start 
here (Demonstration picture ) 

If the child selects the coriect piece tor the demonstration pictuic, 
the window with the sun (No. 51), the alternate showing the 
moon (No 48), is shown to him with the quciy, ‘'Would this 
window do as well?" Thcie is lately any confusion on tins point 
although occasionally, with youngci childicn, it is necessary to 
rpitcrate the fact that the girl must be getting up since the pictuic 
begins the seiies. The second alternate, showing iam (No. 14), 
is then indicated with the same form of question, '‘Would this win . 
(low do as well?" If the child gives any concct leason based on 
the othei pictures in the set it is accepted, but he is urged to find ,i 
clue in the dcmonstiation pictuie itself and if ncccssaiy the cat’s 
shadow is pointed out to him. 
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If the subject fails to select the collect piece for the demonstia- 
tion pictuie he is asked to find something bettci, and may be helped 
by questioning and suggestion to find the right solution The pro¬ 
cedure described above, of indicating the alternates, then follows. 
It is of the utmost impoitance that the subject understands before 
stalling the actual test that theie is continuity in the series and that 
theie is only one coriect solution for each situation No fuither 
help is given unless the child asks whethei he mav make changes, 
which he is allowed to do 

There is no definite time limit on the test, and the time element 
does not enter into the scoring No mention is made of tune unless 
the subject inquires about it, in which case he is assuied that he 
need not feel burned The child who peifoims the task hastily and 
caielessly should be uiged to look ovei his woik and make sure 
that he has clone his best If at the end of 20 minutes the test is 
not practically finished it may be lemoved and scored as a failure. 
This ptovision is to take caie of the occasional subject who finds it 
impossible to make decisions, usually a younger child who has failed 
to gtasp the piobiem adequately. For subjects 12 yeais and up 
the average time needed foi completing the test is about 10 minutes, 
with compaiatively little variation by age Below the 12-year level 
the average time mcicases giachially, in inverse ratio to age, to 
appioximately 15 minutes at the eight-year level. 

At the completion of the test all the correct placements aie ques¬ 
tioned by indicating the planned alternates foi each as given in the 
key below with the query, "Wotdd this one, ot this, oi tins have 
done as well as the one you have put m®” 

Theie is a slight variation in this proceduie (Table 1) for Pic- 


TABLE 1 


Picture 

Coirect placement!, 

Alternates 

I 

39 

15, 36, 60 

11 

23 

16, 41 

III 

19 

7, 22, 35 

IV 

5+ 

6, 21 

V 

2 

59 

VI 

46 

20, 23, 42, 3 

VII 

37 

10, 24 

VIII 

13 

47, 28, 32 

IX 

8 

45, 49 

X 

SO 

1, 58 




388 


JOURNAL OF GI’NFriC PSYCHOLOGY 


luics VI and VIII In PiUmc VI the fusl lluoc alternates, Nos 20, 
23, and 42 aie shown, find if one of them is accepted, alternate No 3 
is not mentioned If, howevci, the child usponds that llieie should he 
another stocking on the line, the fourth alternate, No. 3, is indicated. 
In Picture VIII the alternates ate given singly, hist No. 47, the 
school bag, to see if the child has giaspcd the general situation, then 
No 28, the empty basket, and lastly No 32. With oldei childicn 
No 47 may be omitted as too obvious 

In any case where the subject accepts an infcrioi choice, ci edit is 
given foi the final selection lathci than foi the conect solution. 
Very occasionally a child will insist on retaining the coucct piece 
without being able to give an adequate reason, hut it seems obvious 
that unless be is able to verbali'/e his reasoning it cannot be suffi¬ 
ciently clcai to deserve full credit. Those who have used Ilealy's 
test to any extent are familial with the frequency with which correct 
placements arc made by chance. Ilealy’s directions call for ques¬ 
tioning in all cases wheic the correct solution is suspected of being 
accidental, hut many users have adopted a more systematic method. 
This procedure has been continued in the new test. 

D Selfction or Group 

The test was adnunistcicd to 1,026 public school children, tang¬ 
ing in age from 7 years 6 months to 17 ycats 5 months and in 
giadc from second to twelfth, appioxim.itcly the same number of 
boys as girls The nine schools used included font giadc schools, 
two junior high schools, and tluce scmoi high schools, located in 
thice laige suburban districts with heterogeneous populations includ¬ 
ing a fair sprinkling of Negroes and Italians The testing covered 
a period of eight months in the school year of 1935-36, care being 
excicised to take samples from the diftcicnt grades before and after 
the middle of the year There was no rcfcicnce to school marks 
or class standing However, children mote than two ycais iclaided 
in giade for age were excluded, as well as those consideied by the 
teacher as definitely mentally retaidcd, and in instances whcie an 
intelligence rating was available, those with an IQ below 80. In the 
junior high school and high school groups the vaiious courses, col¬ 
lege, general, and commercial, were about equally icpic&ontcd. The 
selection throughout was made fust by grade, but because of the 
immense amount of time needed foi the giving of this test mdi- 
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vidually to such numbeis, the age-level gioups were kept at appLoxi- 
mately 100 each. Table 2 gives the distiibution of the total group 
by age and sex and Table 3 by age and guide. 

TABLE 2 


DlSTRlBU l ION BY AfiL 


Arc 

Bovs 

Girls 

Total 

7/6- 3/5 

50 

50 

100 

S/6- 9/S 

51 

51 

102 

9/6-10/5 

51 

54 

105 

10/6-11/5 

S3 

50 

103 

It/6-12/5 

52 

50 

102 

12/6-13/S 

53 

51 

10+ 

13/6-1+/5 

53 

52 

105 

14/6-1 S/S 

51 

52 

103 

15/6-16/S 

50 

51 

101 

16/6-17/5 

51 

50 

101 


515 

511 

1,026 


TABLE 3 

Distribution by Aoc and Grade 

Grade 

8 

9 

10 

11 

Age 

12 

13 

14 

15 

16 

17 

2 

24 

5 









3 

73 

36 

6 








4 

3 

58 

34 

9 







5 


3 

63 

33 

6 






6 



2 

60 

+1 

S 





7 




1 

55 

45 

7 




8 






SI 

44 

4 



9 







5+ 

45 

6 


10 








53 

57 

6 

11 








1 

38 

52 

12 










43 

Totals 

100 

102 

105 

103 

102 

10+ 

105 

103 

101 

101 


E Development of Scoring Scheme 

Some statistical analysis of the raw data was necessary befoie 
it was possible to deteimme what soit of scoting scheme should be 
adopted It was essential to know the logical stipulations inherent 
in the test consti action and the consequent tieatment the data ic- 
quned. The fiist pioblcm which picsented itself was whether the 
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test should be scored for each age separately, whether it needed 
standardization for one inaikcd age level onh, or whether the 
scoiing should be based on some gene i a 1 1 zed age factoi. The first 
step was to asccitnin whcthei 01 not the conect iespouses showed 
the same relative difficulty for all age levels 1 he possibility that 
a certain test situation might be casnn for a voting child than foi 
an adolescent is quite conceivable, as the more ni.itmc intelligence 
might he an actual handicap in solving n relatively simple piohlem. 
Should this assumption have pioved tine it would have been neces¬ 
sary to construct a score foi each age separately Bv .manning the 
frequencies of conect answers for each sub test bv age we find 
that only the absolute ficqucncies diffei fiom age to age, but that for 
each age the number of conect jesponscs is distributed over the 10 
tests in propoition to the total conect placements foi each age. 
X 2 , the measure of discrepancy between observation and expectation, 
is entirely insignificant and consequently we may conclude that it is 
unnecessary to score the test for each age scpaiatcly. 

Sonic age diffeientiation in the use of the alternates could justify 
the use of a general age factoi However, when an analysis of the 
ficqucncies of these was made, it appeared that while the diflcicnccs 
in coriect responses vvcie balanced by differences in crrois, the altci- 
nates were used, with a few exceptions, by all ages with the same 
absolute ficqucncies. Table 4, giving an analysis of the iespouses 
to Pictuie 1 lllustiates the method used which, of couisc, was 
applied to the other nine sub tests in the same manner. 

It should be noted that the significant contubutions toward the 
X 2 of 202 came entncly fioin the "coiicct” placements and fiom 
“other cirors" but that the use of the vanous "alternates” and of 
the “blanks” is not differentiated bv age as evidenced in the insig¬ 
nificant A' 2 's of these columns. 

In the light of these findings it was entirely justifiable to stand¬ 
ardize the test for one age only, the question being which age to 
select. As may be seen fiom Table 4 the 12-ycai level had the 
lowest X- value foi Picture I and this held tiue foi the lest with 
the exception of Pictuie III and with the above exception the value 
of X 2 was always insignificant fot the 12-year level. Consequently 
the 12-year level was used as the standard level. 

There are some othci feature* of this analysis which should be 
noted before passing on to the development of the scoiing method. 
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Thete is some association between the nimibn of the altem.itts 
available foi a te^t situation and the ficquencv of eriors. In general, 
whcie theie aic many alternate pieces few emus .ue made, ami the 
cotiveisc is tme whcie thcic «irc few alternates I'AU’pt foi Plenties 
V and VII cnois aic not paiticul.ulv fi«|ucnt IVtuie \ r is the 
only instance in which thcic is a single alternate. In the case of 
Pictuic VII, while two alternates aic piovidrd, the piohlem is such 
that with few exceptions it is grasped in cntiictv 01 not .it all 

Having found a basis of selection of the staiulaid level, it 10 - 
mained to decide on the type of scoung method. Obviously, it must 
fulfil ceitain conditions In tlic fust place it was noted that while 
the frequencies of the collect placements ielicited the degicc of 
difficulty of the individual test situations, this was not necessaiily 
tiuc of the alternates and eirois. Consequently the siming system 
must be of a hetciociiticnl nature, with the lorieet solutions evalu¬ 
ated in relation to each othei, while the alternates and cnois must 
not be tclatcd to each othei but to the ficqucncy of concit place¬ 
ment of the given subtest Fuuheimoic, it is evident that the alter¬ 
nates for certain subtests ate moic difficult than the conecl place¬ 
ments on some othei subtests and, again, that some types of cnois 
may have greater merit than some alternates. Allcinates may have 
a small frequenev because the correct solution is easy or because 
both the coircct and the alternate placements aio difficult. The 
scoring plan must do justice to all these conditions. 

It was clcai that thcic is no wcll-i minded stutislic.il scot mg 
system which would fulfil nil these icquircmcnts. Instead, it was 
ncccssaiy to develop a semi-arbitrary system, icached thiough a suc¬ 
cession of steps based on statistical procediucs. The fust step was 
to obtain a fust approximation to the values of the coiicct placements 
by taking the reciprocals of their frequencies (based on the fre¬ 
quencies of the 12-ycar level) and expressing them as percentages 
of the sum of the lcciptocals. Coriecting to the next integer we have 
the figures as given in Tabic 5 

Since the frequencies of Subtests I, VII, and VIII diftcied from 
each other by chance only, it did not seem justifiable to assign 
different values to them. Accoulingly a value of 17, m the avemge 
of the thiec scoics was assigned to each one Ilowevei, while these 
three subtests did not diffci fiom each othei in difficulty from the 
standpoint of ficqucncy of couect solution, thcic weir actually 
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TABLE 5 


Subtcst 

Value of (onect placement 

I 

19 (17) 

• II 

9 

III 

3 

IV 

5 

V 

14 

VI 

7 

VII 

18 (17) 

VIII 

16 (17) 

IX 

5 

X 

6 

differences in dcgicc of difficulty as lcflccted in the number of cuors 

The next step then was to collect the 

10 values by a conection 

figure denvcd thiough multiplying the number of eriors of a given 
subtest by the iccipiocal of the couect fiequency and dividing by 10 

This figure was added (integers only) 

to the above scoies, thus 

giving values for the correct placements 

in which both absolute and 

relative difficulty were ieffected, though the latter is given a slight 
weight only This adjustment gave the values, still only temporary, 

listed in Table 6 


TABLE 6 


Suhtest 

Value of correct placement 

I 

18 

II 

10 

III 

3 

IV 

5 

V 

17 

VI 

7 

VII 

21 

VIII 

17 

IX 

5 

X 

7 


The next pioccdure was the scoring of eriors. The following 
formula was used to obtain the ment of erroi placements 

IQ Y ( 110 co,,ect Placements and alternates — no enois ' 

* \no coneit placements and alternatesno enon , 

Thus negative weights were obtained when cirors weie in defect 
of coirect and alternate placements and positive weights if they 
were in excess, the weights vaiying fiom —10 to +10 These 
weights, adjusted to the next integei, appear in Table 7 The zeio 
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TABLE 7 

Subtest Wunlit of errors 


I 

— <) 

II 

-- r. 

111 

—in 

IV 

— i 

V 

+ I 

VI 

- -Hi 

VII 

-1- 6 

VIII 

— HI 

IX 

— 9 

X 

— 6 


point was assumed to be —If), and all othei scenes wen* shifted 
upwards accoi <1 1 mjly. 

Theie now remained the assignment of values for the alternates. 


TABLE 8 
Scoring, 'Iaiiic 


Co 

irect 

Alternates 


1 

Errors 





(*>) 

"(H) 

(36) 

(60) 

(18 12. 

17 17 IR) 






1 

28 

5 

5 

5 


1 


nil 

other 

errors. 

0 


(2S( 

(16) 

(•ID 


(18) 

(0 2f. i‘, 30 

31 ' 

>-) 




11 

20 

4 

8 


3 

1 


all 

other 

err ms’ 

0 


(IS) 

(22) 

(3S) 

(7) 








III 

13 

6 

0 

0 

All 

emirs - 0 







(51) 

(G) 

(21) 


(I8> 

07) 






IV 

15 

0 

10 


2 

4 


.ill 

ollici 

errors 

0 


(2) 

(50) 



OR) 

( r >2) 






V 

27 

20 



6 

s 


all 

other 

cirots 

0 


(if.) 

(3> 

(20) 

(23) (42) 








VI 

17 

4 

1 

2 2 

A]] 

ermis’ 0 







(17) 

(10) 

(21) 


08) 

(57) (.101 

(30 

52, . 

13) 



VIT 

31 

23 

0 


2 

S 2 

1 

all 

other 

errors 

0 


(13) 

(20) 

(•«) 

(M) (47) 








vnr 

27 

1 

7 

0 1 

All 

errors 0 







(8) 

(«) 

m 

(53) 







~ 

IX 

IS 

7 

i 

0 

All 

emus’ 0 







(50) 

fl) 

(5fi) 


(18,10 

,22 29.30,31 

. 31, 

35 41,52,53) 


X 

17 

9 

1 



1 


all 

ntlici 

cirors 

. 0 


210 












The laige figuies arc the scoring values, the small figmes m pnreniheses 
are the mimheis of the blocks to which the scores rcfei Where 5 3 is given 
a vnluc, a corresponding ruluc is given to any of the other blanks, 5, 38, 43 
56. 
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This was done by adding the scoie of total enors to the scoie of 
couesponding conect, and taking the average. This placed the 
alternates half way between the values of the coircct and the errors 
for any given picture, but through indiicct influence of the correct 
it also placed the alternates in 1 elation to each othei The com¬ 
plete scoung, giving the final values foi the correct placements 
as well as the values foi alternates and errors appeals in Table 8. 

It will be seen that the stipulations for the scoung system set 
forth cailiei m this article are fulfilled by the above plan The 
values for the coircct solutions are lelated to each other in degiee 
of difficulty of then respective test situations The alternates 
aie related directly to the fiequency of the correct placements and 
indnectly to each other. In some instances alternates have a higher 
scoie than the conect solution for othei pictuies. (For example 
Alternate 10 of Subtest VII has a higher value than the conect 
of Pictuies III, IV, VI, IX, and X ) Certain errors have higher 
values than the alternates for othei pjctmes (Error No. 52 of 
Subtest V scoies higher than a number of the alternates for other 
subtests) It will be noted that Henly’s system of penalizing all 
nrational placements by assigning a value of —5 to them has not 
been followed in the scoring of this test 


F Results 

The scoies for each of the 1,026 subjects wcie computed bv the 
scoung table and fiequency distributions made for each age-level for 


TABLE 9 


Age 

A’ 

Boys 

Mean 

SD 

N 

Girls 

Mean 

SD 

7/6- 8/5 

50 

+5 44 

16 89 

50 

48 18 

22 99 

8/6- 9/5 

51 

58,92 

25.62 

51 

60 51 

30 26 

9/6-10/5 

51 

72 12 

32.55 

54 

69.98 

29 76 

10/6-11/5 

53 

88 79 

33 15 

50 

92 2S 

34 41 

11/6-12/5 

52 

103 SS 

31 49 

50 

104.98 

29.69 

12/6-13/5 

53 

108,81 

32 76 

51 

11081 

32 49 

13/6-14/5 

53 

122 47 

3415 

52 

123 69 

37 05 

14/6-15/5 

51 

135 35 

33 28 

52 

11919 

28.91 

15/6-16/5 

50 

128 36 

34 52 

51 

13414 

35.38 

16/6-17/5 

51 

128 16 

22 SI 

SO 

13S4S 

31 91 


515 



511 
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boys and girls sepai ately The means and standard deviations 
foi these gioups aie given in Table 9 

Except for age level 15, wheic the mean foi boys is significantly 
highei than for guls, the means and stand aid deviations do not 
differ significantly The single exception of the 15-yeai level 
naturally does not invalidate the meiging of boys and girls into 
one gioup foi each age level Graphs of the ficquency distribu¬ 
tions foi these meiged gioups show in Figure 2, and Table 10 gives 
the means and standard deviations of these frequencies. 

TABLE 10 


Means and Standard DiyiArioNS of Age Groups 


Age 

N 

Mean 

SD 

7/6- S/5 

100 

46 S 

20 2 

8/6- 9/5 

102 

59 7 

2S 1 

9/6-10/5 

105 

71 0 

31 2 

10/6-11/5 

103 

90 5 

38 8 

11/6-12/5 

102 

104 4 

30 6 

12/6-13/5 

104 

111 9 

33 4 

13/6-14/5 

105 

124 3 

33 7 

14/6-15/5 

103 

127 2 

32 2 

15/6-16/5 

101 

131 3 

34 2 

16/6-17/5 

101 

131 8 

28 4 


It is gratifying that the results show no sex difference which 
would have necessitated a double standard of norms. Gaw (9) 
found no sex diffeience in hei woik with the Healy test Veinon 
(19) found a slight difference in favor of males, but it was not 
statistically significant A significant sex difference on the Wood 
test would have militated against its usage as a substitute for the 
Healy test, as well as limiting its general usefulness. 

For practical use deciles are undoubtedly the most satisfactory 
type of norm. These have been computed for each age group and 
have been slightly smoothed. Table 11 gives these lesults 

It was evident fiom the means of the age airays that the rela¬ 
tion between scores and CA was not lineai. Consequently a 
correlation ratio, rathei than a con elation coefficient was computed 
foi the 1,026 subjects with a lesulting n of .689. Tin’s is a fair 
dcgice of relationship but not sufficient foi the prediction of an 
individual performance On the other hand the mean of a group 
can be predicted very satisfactorily fiom such a lelation. 
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1)e 

ciIli 

6 

7 

8 

9 

10 

Age gi oiip 

1 

2 

3 

+ 

5 

7/6- 8/5 

23 

30 

36 

40 

46 

52 

58 

66 

7K 

120 

8/6 9/S 

JO 

37 

4+ 

5n 

56 

63 

71 

82 

101 

160 

9/6-10/5 

38 

48 

54 

60 

66 

74 

82 

98 

120 

201) 

10/6-11/5 

45 

64 

74 

81 

87 

94 

1(1 + 

119 

135 

200 

11/6-12/5 

69 

77 

85 

91 

100 

108 

117 

129 

116 

210 

12/6-13/5 

70 

S3 

93 

10J 

108 

116 

129 

J 14 

159 

210 

13/6-W/5 

72 

89 

10+ 

114 

124 

132 

143 

154 

167 

2U1 

14/6-15/5 

92 

101 

108 

116 

124 

134 

146 

158 

176 

210 

15/6-16/S 

92 

101 

112 

122 

132 

140 

148 

158 

176 

210 

16/6-17/5 

96 

106 

115 

123 

132 

140 

148 

1 58 

176 

210 

{Slightly smoothed) 











N, of com sc, chives only the device nf lclation but nothin}? of 
its character. The natuic of the scatter suggested tlmt the relation 
between scoie and chionologicnl age was of Mime logarithmic natuic, 
though not a simple logarithmic curve. At the same time Jt was 
evident that for the observed range some kind of a parabola would fit 
the data pcifectly well. Because we weie interested in predicting 
standards for the observed range but not in describing the l.nv of a 
cuive, it seemed justifiable to use the parabola, especially since it 
is much easier to fit than the logarithmic curve and since it is much 
simpler to test the goodness of fit (Figuie 3). 

The equation of the simple parabola obtained here is: Y = 
171,03 -\- 34 64r — 0.98t 2 where Y is the predicted score and x is 
the chtonologj'cal age The n obtained was .69. The goodness 
of fit was tested by an an.dvs.is of variance. According to this 
analysis deviations fiom the straight line were significant, but de¬ 
viations fiom the simple paiabola were not significant 

In Table 12 arc given the predicted scores for each year and month 
within the observed range Mental ages can be obtained fiom this, 
but, as shown by Figure 3, the scatter around each predicted scoie 
is veiy gicat and consequently the deciles for each age arc moic 
relevant nouns. On the othet hand, the expression of the aesulls 
of the Picime Completion Tat in tcims of mental age might he 
justified by the fact that the scatter is no greater than that found 
for some of the widely used tc ts from which an IQ is derived. 

Records of test results on the Kuhlmann-Andcison Seale weie 
available at tire various schools on 403 of out subjects, all 8th 
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'1A1JLE 12 


CKronologic.il age 

year Month l'rcdicied 


score 


7 6 33 0 

7 35 2 

8 37 0 

9 38.0 

10 l« 1 

n ns 


8 

0 

43 4 


1 

•119 


2 

46 0 


3 

48 0 


4- 

49 5 


5 

51 2 


0 

52 6 


7 

54 Cl 


8 

55 6 


9 

57 0 


10 

58.1 


11 

60.0 

9 

0 

61 4 


1 

62.7 


2 

61.2 


3 

65 5 


4 

66.9 


5 

68 3 


6 

69 6 


7 

70.9 


8 

72 3 


9 

73 5 


10 

74 8 


11 

76 2 

10 

0 

77 1 


1 

78.6 


2 

79 9 


3 

81.1 


4 

82 8 


5 

83.5 


6 

84 6 


7 

85 8 


8 

87,0 


9 

88 1 


10 

89 2 


11 

90 4 
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TABLE 12 {continued) 


Chronological age 

Year Month 

Predicted score 

11 0 

91 4 

1 

92.5 

2 

93.6 

3 

94.6 

4 

95.6 

5 

96 8 

6 

97 7 

7 

98 7 

S 

99 8 

9 

100 7 

10 

101 3 

11 

102 6 

12 0 

103 5 

1 

1044 

2 

105 4 

3 

106 2 

4 

1071 

5 

108 0 

6 

108.8 

7 

109 6 

8 

110.8 

9 

111 3 

10 

112 1 

11 

1129 

13 0 

113 7 

1 

1144 

2 

115 2 

3 

115 9 

4 

116 6 

5 

117 3 

6 

118 0 

7 

118 7 

8 

1194 

9 

120,0 

10 

120 6 

II 

121 3 

14 0 - 

121 9 

1 

122 4 

2 

123 0 

3 

123 6 

4 

1241 

5 

124 7 

6 

125 2 

7 

125 7 

8 

126.2 

9 

126.7 

10 

1272 

11 

127 6 
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TABLE 12 {continued) 


Chronological age 

Year Month Predicted store 


128 1 
128.5 

128 9 

129 3 
129,7 

130.1 

130 4 

130 8 

131.1 

131 4 

131 7 

132 1 


16 0 132 3 

1 132 6 

2 132 9 

3 133 1 

+ 133.3 

5 133.5 

C 133 7 

7 133 9 

8 134 I 

9 1342 

10 1314 

11 134 5 


15 0 

1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 


17 0 134.6 

1 134.7 

2 134 8 

3 134 9 

4 135 0 

5 135.0 

6 135 0 


7 

8 
9 

10 

11 


grade oi below. Only ratings which had been obtained within a 
year of the time of administeting the picture completion test were 
included, and the laigc majority had been sauml within si\ months 
of that time. An estimated mental age was computed fiom the 
Kuhlmann-Andcrson IQ, and the chionologica! age ,il the time 
the completion Lest was given When these mental ages weic plotted 
against the completion test scoics, a ctimlmeai lelationsliip was evi- 
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dent, and consequently a conclation latio was computed Foi the 
403 cases this figuie was 59, showing a fail degiec of coriespondcncc 
between mental age and completion test perfoimance. 

In spite of the widcspiead use of the Healv Completion Test , 
theic seems to be suipnsingly little available data on its correlation 
with other tests. Such figuics as can be found show considerable 
variation, having been wotked out on groups selected on varying 
bases and fiequcntly with insufficient numbcis Much of the woik 
has been done with delinquents In a study of a laige numbci of 
repeated offenders Bionner (3) con elated completion tests scores 
with Stanfoid-Binct IQ by the rank difference method for ages 
11, 12, 16, and 17 separately, the i's langing fiom 0 to 33. Woith- 
mgton (21) found an / of 41 between completion score and Stan- 
ford-Binet mental age on 143 unselectcd cases at the Chicago 
13uieau of Juvenile Rcseaich. Shakow and Millard (16), in a study 
of 150 adult delinquents, found an i of .40 with the Stanfoid-Bmet 
Vernon (19), at the Maudsley Hospital in London, compared com¬ 
pletion scoies foi 79 subjects 15 ycais and over with the Stanford- 
Binet with a resulting figure of 54 Moiganthau (13) also found 
an i of .54 between the same measures on 116 unselected children 
in the 6th, 7th, 8th, and 9th giades. The figure found in the army 
testing was higher, 65, based on a group of lUiteiate and non- 
English speaking men It has been generally conceded that the 
Healy test does not have a high correlation with the Stanfoid- 
Binet, although few of the figures have been based on unsclected 
groups. There are some icports of higher collections foi other 
types of intelligence tests. Cornell and Coxe (4) found an i of 
.61 with National Intelligence Test scores on a gioup of 101 school 
children Moiganthau (13) gave the Meiers Mental Measute to 
the group of 116 childien mentioned above with a resulting r of 71 
with the completion test We have no data so far on the correlation 
between the Wood Completion and the Stanfoid-Bmet. The coi- 
i elation latio of 59 which we obtained between completion scoie 
and Kuhlmann-Andcison mental age on about 400 subjects fiom 
our total gioup shows some degiee of iclationship and was worked 
out on a more adequate sample than in many of the lepoited studies 
on the Healy test However, it has not the value of woik based 
on individual latlrci than gioup testing and was neccssanly derived 
from estimated mental ages and on only part of our age lange Con- 
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scquently v/c arc not justified in placing too much empliusis. upon it. 
It is interesting that this figure is 10 points hrnci than the correla¬ 
tion ratio between the test scores am! chronologjt.il age based on 
the entire group of 1,026. The latter latio of .69 cm responds quite 
closely to a correlation coefficient of .66 between chronological age 
and Hculy score found by Cornell and Coxe (4) on a group of 234 
school children. That the test seems to have a gicater relationship 
with chronological age than with mental age has numerous implica¬ 
tions which cannot be fully discussed in this article. If, as has been 
assumed, the completion test measures general adaptive capacity, wc 
should hardly expect a high degree of ldationship with the type ot 
“intelligence” which is predicted by seliool success In a large group 
a somewhat higher correlation with life experience as represented 
by chronological age might well appear. The data for a comparison 
between the results on the unselected group used for this study and 
groups of unadjusted children is being gathered and mav shed 
further light on this point. 

In attempting to ascertain the leliability of the completion test 
the question of the most favorable interval between test and retest 
arose, and it was only after considerable experimentation that an 
interval of not less than 15 months or more than 18 months was 
selected. Because of the novelty and vivid quality of the test ma¬ 
terial, the recall of detail tended to be verv marked even after a 
year's time, and of course was present to some degree at the time 
the retests were finally made. Especially among the children in 
the lower age ranges theie was a tendency to “find the piece I put 
m befoie” instead of solving the problem afresh. In older to lessen 
the practice factor, the retesting was postponed as long as seemed 
possible without the clement of maturation becoming too great a 
factor. Two hundred and fifty-eight subjects of the original group 
were retested with an average interval of 16.1 months. The dis¬ 
tribution by age and sex appears in Table 13. 

It will be seen that the entire age range is represented, although 
not evenly because of the difficulty in locating subjects whcic there 
had been a change in schools. Howevei, the sample includes the 
entire range of scores on the first test. The coi relation coefficient 
between the first and second test scoics is .75. This of course, is 
fairly high, especially considering the stiong clement of maturation 
which took place between test and letest and the extent of which is 
reflected in Table 14. 
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TABLE 13 


Age at time 
of original test 

Boys 

G 11 I 9 

Total 


7/6- 8/5 

10 

12 

22 


8/6- 9/5 

12 

11 

23 


9/6-10/5 

19 

21 



10/6-11/5 

18 

18 

36 


11/6-12/5 

16 

11 

27 


12/6-13/5 

14 

1+ 

28 


13/6-14-/ 5 

12 

11 

23 


14/6-15/5 

6 

10 

16 


15/6-16/5 

12 

12 

24 


16/6-17/5 

9 

10 

19 



128 

130 

258 



TABLE 1+ 


Observed score ( X ) 

Test I 

Predicted score (Y) 

Test 11 

20 

69 

40 

83 

60 

98 

80 

112 

100 

127 

120 

142 

140 

156 

160 

171 

180 

185 

200 

200 


The eiror of prediction is ±26.6 points 

Y — 54 3 + 0 73T 


It was the original plan to administer the Healy Completion II 
to a certain pioportion of the standardizing gioup at about the tune 
of the first testing on the Wood test, but here again a large practice 
factor appeared Veiy high scotes were gained on the Healy test 
when it immediately followed the othei, and as it was not possible 
to equalize this by alternating the tests because of the necessity of 
using the Wood scores for standardization, tins plan was abandoned 
Consequently the Healy testing was done in conjunction with the 
retesting on the Wood test. The aveiage interval foi the Healy 
group was 16.2 months and the numbei 234 The distribution of 
this group by age and sex appears in Table 15. 

When the Healy scores wete plotted against the Wood scores for 









406 JOURNAL OF GENETIC PSYCHOLOGY 

TABLE IS 


Age at lime 
of original test 

Boys 

Girls 

Total 

7/6- 8/5 

10 

12 

22 

8/6- 9/5 

10 

9 

19 

9/6-10/5 

16 

18 

34 

10/6-11/5 

15 

20 

35 

11/6-12/5 

14 

8 

22 

12/6-13/5 

14 

16 

30 

13/6-14/5 

12 

8 

20 

14/6-15/5 

4 

1(1 

14 

1 S/6-16/5 

10 

12 

22 

16/6-17/5 

10 

6 

16 


115 

119 

234 


the same group, there was some doubt about the lincnutv of the tela¬ 
tion between the two tests. Also the fact that the Hcnly test has 
about half the lange in score of the otliei mi gilt induce a curvilinear 
relation The linearity was tested through an analysis of variance, 
fiom which it was evident that no essential cm vil incut itv was 
present The correlation coefficient between the Healv and Wood 
scores is 53. The euor of prediction is 14.5 score units Table 16 
gives the predicted values of the Healy score based on selected values 
of the Wood test. 


TABLE 16 


Observed score on Wood Test 

Predicted score on Jlcaly Test 

20 

55 

40 


60 

64- 

80 


100 

7+ 

120 

78 

140 

83 

160 

87 

180 

92 

200 

97 


Since the coj relation is so loose, it is piobably not advisable to 
predict one scoie from the other. 

The reliability coefficient of .75, while not sufficiently high to 
warrant prediction of individual performance, is fail 1 y substantial 
considering the necessarily long interval befoic letesting. Since, in 
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spite of the fact that the late of maturation differs for diffeient 
children, a correlation of this degree appears, bv inference the value 
would be considerably higher if it had been practically possible to 
retest after a short interval Cornell and Coxc (4) retested 125 
children on the Healv Completion after an inteival of 11 months 
with a resulting reliability coefficient of .70, but apparently little 
has been attempted along this line. Moiganthau (13) retested about 
25 children on the Healv test after an interval of “a week oi more” 
and abandoned the project because of the change in the attitude of 
the subjects. The second test proved to be “more a matter of 
memory than anything else ” It is doubtless due to the difficulty m 
retesting with this sort of material that there is so little known 
about the reliability of the Healy test 

The comparatively low coirelation coefficient of .53 between the 
Healy and Wood tests makes it impossible to predict the score of 
one from the score of the other Seveial factors undoubtedly in¬ 
fluenced these results The long interval between tests, the difference 
in range of the two tests, and the differences in type of scoring, espe¬ 
cially in the matter of negative values. There seems to be no ques¬ 
tion that the Healy test is somewhat easier, and theie is some 
evidence from die litciaturc that the Healy norms are rather low. 
The type of test situation in both senes is so similar in makeup, 
however, that it seems safe to say that there is actually more of 
a relationship between the two than this con elation coefficient 
indicates. Ccitainly the two tests may be used as substitutes for 
each other if not as true alternates 

Pictorial material of this nature has ceitain definite advantages for 
clinical use, since its attractive character and novelty appeal to children 
of all ages The Wood Completion Test is applicable to a wide 
age range and to both bovs and girls. The means of the age 
groups show a consistent age piogiession, the test being discrimina¬ 
tive through the 16-yeat level, and deciles for each age level from 
eight to 17 years aie available The test in itself should prove of 
value as an addition to clinic test equipment. 

G Summary 

1. A need has been felt foi a completion test which could be 
used for checking or retesting the perfoimance on the Healy 
Pictorial Completion Test II 
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2. The Wood Completion Test is similar in fomi to the Healy 
test but presents a new set of problems 

3. After several tiin 1 editions, sufficient data was accumulated 
from the use of the final foun to demolish ate tlut the nuinbei of 
correct solutions incieased fairly legulmly by chronological age. 

4. The test was administcied to 1,026 public school children fiom 
7 years 6 months to 17 yeais 5 months. 

5. A semi-aibitrary scoring- scheme was developed through a 
succession of steps based on statistical pioccduics. 

6 Fiequcncy disti ibutions wcic made foi each age level for boys 
and girls separately and the means and standard deviations computed. 

7. Except for one age level, these did not diffci significantly 
and consequently the boys' and girls' scores were mciged into one 
group for each age level. Frequency distributions, means and 
standard deviations for the merged gioups are given. Deciles weie 
also computed for each age gioup. 

8. A correlation ratio of .69 was found between completion test 
score and chronological age for the total gioup of 1,026. 

9. Predicted scores for each year and month within the observed 
range were calculated. From these it is possible to obtain a mental 
age, although the deciles arc considered more iclcvant norms. 

10. A correlation coefficient of .59 was found between completion 
test score and Kuhlrnann-Andcrson mental age for 403 of the subjects. 

11. Of the original subjects 258 were retested on the Wood 
test after an average interval of 16,1 months with a resulting ie~ 
liability coefficient of .75. 

12. Of the onginal subjects 234 were given the Mealy test 
after approximately the same interval, the r between Wood and 
Healy scores being .53. This lather loose relationship is undoubtedly 
influenced by the difference in range and other factors. While it is 
not sufficiently close to warrant the use of the Wood test as alternate 
to the Healy test, the make-up of the two is so similar that one may 
certainly be used as substitute for the other. The Wood test itself 
should be a valuable addition to clinic equipment. 
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THE USE OF PICTURES IN THE ESTIMATION OF THE 
SERIOUSNESS OF PROPERTY OFFENSES'* 

University College, Northwestern University 


John C Eberhart 


A. Introduction 

Developmental analyses of social attitudes or social concepts ordi¬ 
narily iequne that these phenomena be studied in very voung chil¬ 
dren, as well as in subjects of later elementary and secondary school 
levels. With adults or with childten in the highci giadcs the ordi¬ 
nal y vcibal test or qucstionnauc methods can be used if they furnish 
data which arc satisfactory foi the particular pioblem involved 
But the use of these veibal methods does not solve the problem of 
obtaining comparable data from childien below the fouitli or fifth 
grade level, wheic reading ability is limited. It is necessary, thcie- 
foie, to develop additional methods. This paper will describe one 
such method which has been found satisfactory for seeming a rank¬ 
ing of piopcrtv offenses from first and thud grade boys. 

The wiiter has been engaged in a study of the natuic and develop¬ 
ment of attitudes towaid property offenses in boys 1 It will be 
nccessaiy to summarize briefly the objects and methods of that 
study in older to make clear the requirements a method for use 
with youngei boys had to fulfill 

The study was designed to thiow some light on the tendencies 
which may be spoken of as an “attitude towaid piopertv ” The 
data consisted essentially of the rankings of a series of 20 offenses 
against propci tv by the paned comparisons method, ticated in the 
method outlined by Thurstone (6) The wntei wanted to find out 
what fgctois are responsible for the tanking of offenses against 
pioperty, what changes take place in these rankings as the bov giows 
oldei, and wh.it difteiences can be found between the rankings of 
delinquent boys and those of non-delinquent boys 

The offenses used wcic selected fiom life histones written bv 

^Received in the Editonal Office on March 31, 1939 
'This study will he reported in detail in a latei paper 
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delinquent boys and filed in the Institute for Juvenile Research in 
Chicago They were chosen so as to be familiar to Chicago bows of 
the socio-economic status used in the study. The 20 offenses used 
me given in the following list: 

1 To swipe $1 00 from your biothcrN brink at home. 

2. To help yourself to chocolates fiom a box in your sister's room 
3 To borrow your brother’s baseball without asking 
+, To swipe your mother’s wrist watch and pawn it 
5 To lift $1 00 from your father's pants' pocket when taking the pants 
to the tailor. 

6. To keep $1 00 you find on the street, without trying to find the owner 

7 To take a wheel from a wagon you find in the alley. 

8 To keep a candy package you find after it has fallen from a truck 

9, To keep $1 00 you see a man drop from his pocket. 

ID To keep a ball and glove you find in the school yard 

11 To swipe flowers from a park. 

12. To snitch three tickets from a movie cashier. 

13 To steal candy and cigarettes from a boxcar. 

14. To ride on the street car for half fare when you should pay full fare. 
15 To sneak by an "L” cashier without paying 

16. To take a wagon from a boy’s back yard. 

17. To swipe a dollar from your boss's desk 

18. To snitch fruit from a peddler's stand. 

19. To swipe and sell lend pipes from an old warehouse. 

20 To sneak, a rubber bail from a dime store counter. 

The offenses were selected to represent four kinds of piopcity: 
(a) property in the home (Offenses 1, 2, 3, 4, 5) ; (/») lost property 
(Offenses 6, 7, 8, and 10) ; (c) property 1 wiving many ownets 
(Offenses 11, 12, 13, 14, 15, 19, 20); (d) property owned by one 
person (Offenses 9, 16, 17, 18). Other vauables are piesent in 
the offenscc, however, and these include (a) value of the ptopeity 
involved, ( b) nature of the term used to describe the offense (swip^ 
ing, hot rowing, finding, etc.), and (t) likelihood of punishment. 

It was desned to sccuic rankings from rcpicscntativc gioups nf 
boys fiom the first grade though the twelfth For subjects in giadc 
five and up a mimeographed booklet was devised in which each 
offense was paired with cvciy other offense. The numhci of pans 
lesultmg was 190, and the booklet eight and one-half pages long. 
(This booklet will hereafter be referred to as the “verbal test” to 



JOHN C. EBERHART 


413 


distinguish it from the "picture test" which was devised for use 
with Grades 1 and 3. The blank is not properly a "test,” but the 
term is convenient) The items were so arranged that each offense 
was listed first in as many pairs as it was listed second, and the pairs 
were arranged tn random order The directions on the blank weie 
as follows* 

If we were asked, "Which is 'worse, to rob a bank or to steal 
an apple?" most of us would say, "To rob a bank " If we 
were asked whether robbing a bank was worse than shooting 
a man, some of us would say, "Yes" and some would say, 

"No " 

In the following examples yon are to decide which one of 
the two deeds printed together is worse and make a cross (X) 
in front of it If you aren’t sure which is worse, guess Make 
one cross foi every pair When you finish the first page go to 
the second 

The paired comparisons method is particularly valuable for secur¬ 
ing the summary judgments of a group of subjects, rather than for 
securing the judgments of an individual subject The blanks marked 
by subjects tn the eighth grade, for example, are scored by tabulat¬ 
ing, foi each pair of offenses, the number of subjects who judged 
the first offense as worse than the second. From the resulting pro¬ 
portions a "scale-value” can be derived for each offense by the 
methods Thurstone has described (6). The unit of measurement 
for these scale-values is the standard error of observation, or, in 
other words, the standard deviation of a hypothetical distribution 
of judgments of the amount of "seriousness’’ separating anv two 
offenses. The final score or scale-value of each offense indicates 
the position of that offense on a continuum of senousness We 
are thus enabled to tell not only what the rank of the offenses in 
senousness is, but also how much seriousness separates any two 
offenses on the scale 

It was obvious that boys in the first grade could not read eight 
and one-half pages of wilt ten statements A little cxploiatory work 
soon showed that subjects of this age were equally unable to record 
then own judgments when the items weie read to them They 
could not be denended on to distinguish consistently right fiom left, 
or an upper line from a lowci line, nor could they follow the num- 
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bers of the pairs up to 190. When the writci tried trading the 
offenses to one subject at a tune, and iccording the judgments him¬ 
self, two other difficulties appealed, (o) Tlnec of the oflcnscs seemed 
unfainihai to the boys (sticctcai half-faic, waichouse, hove.u) ; and 
(b) the boys appeared unable to rcmcmbci the fust offense long 
enough to compute it with the second. Eight or ten boys wcic used 
as subjects during this pait ot the woik, and a stmng tendency to 
choose the latter of two items was noticeable. When questioned 
on the fust item the boys were frequently unable to lcmcmber wh.it 
it was It was evident that satisfactory judgments could he given 
by fust grade bovs only if the two stimuli wcic simultaneously 
present This suggested the possibility of picscntuifi the offenses 
visually, in picture form 

B. Primous Uses of Pictures as Tivr Matmuai.s 

The use of pictures as test materials is not new. The limited 
language ability of young children has made pictures especially 
suitable for use in intelligence tests; and intelligence tests designed 
for illiterates 01 foi forcigticis with a pool command of English 
have also shown pictmcs to be useful as test matciials In gencial, 
however, pictuie-testing has been limited to this field of intelligence. 
Tests of character, pcisonality, attitudes, and "moral comprehen¬ 
sion" have usually been applied only to subjects who could read. 
The following studies arc exceptions 

McGrath in 1923 (2) used eight sets of pictures among her other 
tests of moial knowledge. They each represented an offense of some 
sort, and the child was given full scoie when he coi rcctly diagnosed 
tlic section in the picture or pictuics. The following picture* wcic 
included: (a) A beggar steals a loaf of bread foi his son ( b ) A 
beggar picks a pocket in fiont ot a theater, (c) Two pictures aie 
used: one shows a quarrel at a caul game, and the next shows one 
man shooting the othei. (d) A pioneer in a log cabin is seen shoot¬ 
ing an attacking Indian, (e) Three pictures arc used: the fiist 
shows a chuich, indicating that the day is Sumlav; the second shows 
three bovs holding a confcicnce in their Sunday clothes; the third 
shows them fishing (/) Thiee pictuics aie again used, a boy is 
seen beckoning to a gill, the two arc next seen taking a walk, and 
in the last pictuic lie is kissing hci, (g) Two pictmcs are used to 
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show a man. kissing his WLfe and family goodbye, and then to show 
him in a cafe dancing with anothei woman (//) Several women 
aie shown together gossiping The pictures as icpioduced in Mc- 
Giatli’s monograph aie pooily done line diawings, filled with so 
much detail that the action is almost obscuied She mentions this 
as one of the difficulties of using the tests 

Pototzky (4) in 1926 used pictures of "primitive unambiguity” 
to test ethical feeling (etinsches Empfuideii) His method was to 
present 12 pictures, six which normally aiousc "positive” feelings 
(i e., pity, affection, etc.), and six which normally aiousc "nega¬ 
tive” feelings (ie, honoi, disgust, indignation, etc) He then 
watched the child’s facial expressions and noted his comments. Among 
his positive pictures were (<z) a helpful child binding the finger 
of a small ciying child; (Z>) a boy coming to the rescue of a little 
girl who is being beaten by two bad boys, (r) a coachman, in 
winter, covenng his fieezing hoises. The negative pictuics in¬ 
cluded (a) two boys teasing a cat by holding her tail and beating 
her; ( b ) two children stealing the crutches of a poor sick man who 
has fallen asleep on a bench; (c) a boy stealing apples fiom a fruit- 
dealer’s basket Pototzky piesents no results. 

Woodrow (8) devised a picture-prefeiencc character test for 
primary children (1926) He used 11 sets of pictures, one set 
of foui on each page of an II page booklet. Each set of pictures 
shows a graduated series of responses to a social situation. The 
pupils rank the four pictuies on each page according to theii pre- 
fciencc for them as pictures, and mark their choices with crosses 
With one exception the foui pictuies on each page represented two 
desirable and two undesirable examples of the same trait The 
test is scoicd by counting against the child deviations from the avei- 
ages of the nine-year-old group Woodiow rcpoits a reliability of 
—(— 79 by retests, a coi relation with mental age of T.48, and with 
chaiactcr ratings mound -(-40 

Mellinger (3, 1932) and Fieeman and Fiecman (1, 1933) 
have tested child icn’s picture ptefeienccs by means of the paiied 
compai isons method Mcllmgci piesented only nine pahs of pic¬ 
tures at one sitting, using subjects from the fiist, tliiid, and fifth 
grades The pictuies weie held up befoic a group of subjects, who 
rccoidcd then judgments bv drawing ciicles aiound the letteis desig- 
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nating rJac pictmes of their choice. The Freemans used only nursery 
school childien, presenting the two pictures at one end of a box 
that was painted black inside. The child was mid to watch until 
the light was turned on, Their sittings were only about live minutes 
long 

Vance and McCall (7) in 1934 reported the use of a modified 
paiicd comparisons method with pictures to determine childien’s 
preferences among play materials. They photographed 48 different 
play materials, classified into eight groups of six items each The 
items in each group weic paired with each other, but not with the 
items m the other groups, the number of pairs being thereby con¬ 
siderably reduced. After each group had been gone through indi¬ 
vidually, the best liked play items in each of the groups wet <? paired 
with each other. The result was an approximate rank ordet of the 
48 items for each of the 32 pre-school subjects. Group scale-values 
could not be obtained by this method. The pictures were placed 
two at a time under a glass frame in front of the subjects, and a 
preference was obtained. The 148 pairs of pictures which made up 
the total series were displayed in three sittings for the kindcrgaiten 
subjects and in four sittings foi the younger children At the end 
of one or two weeks the whole series was repeated to obtain an 
estimate of reliability. The reliability coefficients (obtained by cor¬ 
relating the total number of checks given each item at the test and 
at the retest) Were -|-.78 for the four-year-olds, -|-,68 for the five- 
year-olds, -f- 95 for the sir-year-olds, and -j-,87 for the total group. 

So far as the wiiter is aware the above studies compnsc the only 
attempts up to the present time to use pictures as test matciinis for 
other than intellectual ability or aesthetic judgment. The use of 
pictures as stimuli in the paired comparisons testing for social values 
has not been tried. 

C Tiie Development or a Picture Test to Correspond 
to tiie Verbal Trsr 

It cannot he assumed a prioii that an* picture thawn to tllustiate 
such a statement as those in the list of 20 propeity oft discs wdl 
pioducc the same reaction as the statement alone. The pictuics used 
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m the present study 2 were drawn in ink on 9 x 12 papei with only 
the essential details included. They were simplified as far as pos- 



8 The writer is indebted to Mr Karl Gasslander, formerly of the North¬ 
western art department, and to Mr William Hughes for their assistance m 
designing and di awing the pictures 
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siblc to correspond with the simple vcibal description of the Mine 
event. The pictmcs of Offenses 4, 11, 16, and 18 arc reproduced 
in Figures 1-4 to illustrate the general appearance of the drawings. 



FIGURE 2 

Offense No 2 To Swipe Flowers from a Park 


During the preliminary testing only one copy of each picture was 
used, but later they were icproduccd by mimeograph on S l / 2 x 11 
paper and the pairs were stapled or hinged together. The mimeo¬ 
graph reproduction was used because it was inexpensive and because 
the simple outlines which resulted were quite satisfactory for the 
purposes of the present study All subjects were tested individually 
by the writer, and no third person was present at any time. 
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Instructions were given infoiraally about as follows 

I want to show you some pictures of boys doing a lot of 
different things I’m going to tell you what each boy is doing, 
and I want you to lemember as best you can so you can tell me 
if I ask yon. Now, here are the pictures of two different boys. 

Tina boy (indicating the one on the left) is taking a wheel off 
a wagon he finds in the alley. Do you sec? And this one (on 
the right ) is swiping lua mother’s wrist watch Do you know 
what swipe means? That’s right, it means “steal" Now look 
at both boys. Which boy is naughtiest? 

The choice of the word “naughtiest” was made after preliminary 
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work showed it to be more generally Understood than "ivoisc,” 
" worst " baddest /’ or '‘naughtier” 

Responses were usually immediate. The judgment was recouled, 
and the second pair shown. Those pictures were explained and 
the question, "Which boy is naughtiestV" was asked again Each 
picture was explained the first time it appeared, and on the second 
appearance the subject was asked to tell what the bov in the picture 
was doing. If his version differed significantly from the coricct 
one the cxpcrimentci corrected him. Subjects were icquircd to ex¬ 
plain the picture before expressing a judgment until the experimenter 
was convinced that they knew the offenses thoroughly. 
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Boys of any age arc quick to make use of any cues given them by 
whocvei asks them questions. They intcipret glances almost as 
easily as they do actual pointing and other gestures To avoid giv¬ 
ing cues iti these individual tests, the experimenter found it neces¬ 
sary to obseive the following precautions ( a ) when lie asked, 
"Which boy is naughtiest? ,J he looked either at the subject or straight 
ahead at the wall, not at the pictuies. (Z>) If it was necessary to 
explain one pictuie of a pair, both were explained with equal atten¬ 
tion to each (t) When explanations of pictuies wcie necessary (as 
in the first pait of cveiy sitting), the left-hand pictuie was always 
explained fust. As each pictuie was on the light of as many pans 
ns it was on the left, this practice entailed no systematic space enor 
In order to secuie an estimate of the stability of lesponse to be 
expected fiom fust grade bojs, 25 pans of pictuies, selected at ran¬ 
dom, weie presented twice to a pieliminaiy gioup of 12 subjects 
For the second piesentatron the pictures were reveised in spatial 
auangement—the right-hand pictuie in the first presentation became 
the left-hand picture when the senes was repeated It was desired 
to discover how frequently the pictures judged the worse in then 
respective pairs would be judged the same at the second presentation 
Because the paiis were chosen at random, it will be understood that 
they vaued considerably in the amount of “seriousness” separating 
then component offenses The pair made up of Offenses 4 and 3 
(swipe mother's wrist watch and bonow brother’s baseball), which 
offenses wcic consistently ranked as the most and the least serious 
respectively by the older subjects, is a sample of the paired items 
which aie a long distance apart on the seriousness continuum. 
Offenses 18 and 19 (to swipe lead pipe fiom a waichouse and fruit 
from a peddler) were usually judged to be of equal seriousness, no 
distance sepaiated them on the seriousness continuum It is obvious 
that judgments given for the foimer pan would tend to be more 
stable oi consistent than judgments given on the latter pair But 
even with a series of paiis selected at landom theie should be a con¬ 
sumable amount of stability if the subject compichends the task and 
conscientiously attempts to do as instructed Because the success of 
fitst giadc boys in these aspects of the task could not be predicted 
.1 pi ioi i, the stability senes was consideied necessary before the pic¬ 
tuie test could be consideied at all adequate. 
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The senes of 25 pairs was given and repeated during one sitting 
of about 20 minutes The experimenter and subject sat at a table, 
the subject on the expeiimentci’s left. The pictures making up eacli 
pair were simultaneously laid in front of the subject with instructions 
as on the previous pages. Because of the nature of the paired com¬ 
parisons test the subjects weic not aware that any of the pairs were 
repeated* For the 12 prcliminmy subjects the following numbers 
of pairs out of a possible 25 were judged the same in both series ,n 
22, 22, 21, 21, 21, 21, 19, 19, 17, 13, 13, 12. Since reversals of 
judgment would not be surprising on pairs of offenses close together 
in seriousness, perfect scores are not necessarily to be expected. From 
this standpoint the first nine scores above exhibit definite stability: 
the result could not have been achieved unless the subjects under¬ 
stood the task and made a sincere effort to carry it out. Because 
three of the subjects showed only chance success, and because such 
subjects should not be included in any determination of group rank¬ 
ings of offenses by the first grade, it was decided to include a re¬ 
peated stability series of 25 pairs of offenses in the final test seiies. 
In this wav subjects who failed to undo stand the task or to co¬ 
operate could be eliminated. 

Because the administration of a paired compaiisons series of 20 
offenses (190 pairs) to first grade children would lccpiiie at best 
two long sessions, and because some of the offenses dealt with situa¬ 
tions unfamiliar to first giadc boys, it was decided to eliminate five 
offenses and use only 15 in the final picture series. Offenses 13, 
14, and 19 (to steal candy and cigarettes from a boxcar, to ride on 
the streetcar foi half fare when you should pay full fare, and to 
swipe and sell lead pipes fiom an old warehouse) were dropped 
because they tended to be beyond tile experience of first grade boys. 
Offenses 3 (to borrow your brother’s baseball without asking) and 
6 (to keep $1.00 you find on the street without tiying to find the 
owner) were dropped in order to even up the propcity categories, 
and because thev were difficult to picture effectively. The 15 re¬ 
maining items gave a total of 105 pairs when each one was combined 
with every other one. This is a significant reduction fiom the oiigin.il 
190 pairs 


®Theae figures will hereafter be called "stability scores 
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The 105 pairs just mentioned, plus a repetition of 25 of the pairs 
for a stability score, gave a total of 130 pairs These were picsented 
to the first grade subjects in two sessions of 20 to 30 minutes each 
The fact that evidences of fatigue duiing this period wcie iare may 
be due to the interest aroused by the pictures 

It was desired to secure in the stability score only a rough indica¬ 
tion of the subject’* comprehension of the task. In the older gioups 
where reading ability and adequate vocabulary could be assumed to 
exist and where rapport was not so delicate a matter as in the case 
of the first grade boys, this measure was not necessaiy There were, 
of course, isolated instances of leading disability in these older groups, 
but these were not usual The oftense-rankmgs of the older groups 
showed that there were distinguishable degrees of seriousness be¬ 
tween most of the offenses Using the scale-values given by the 
10-yeai-old boys, the 105 pairs of offenses wcie lanked in oidei of 
the “amount” of seriousness sepaiating their component items 
Starting with the pairs of extiemcly discrete items (ie., items far 
apait in seriousness) every other pair was chosen to be repeated as 
part of the stability senes of 25, The 25 most discrete pairs could 
have been chosen for this series, but this would have left the re- 
maindei of the test scries, including the whole second session, com¬ 
posed of the less easily distinguished pairs This seemed undesir¬ 
able from the point of view of maintaining the interest of the subjects 
The final scries of 130 pairs was given in the following order* 
(a) the 25 pairs of the stability series, ( b) 15 other pairs chosen at 
random; (c) the fust 25 pairs repeated in reversed spatial arrange¬ 
ment; and (</) the icmaining 65 pairs presented in random order. 
Parts a, b, and c made up the first session and Pait d the second. 

D Relation of the Picture Test to the Verbal Test 

In order to determine how closely the picture test corresponded 
to the verbal test, both foims were given to two groups of boys, 36 
twelve-year-olds and 54 fifth giaders, a total of 90 subjects The 
vcjbal test was given first in each case, with the picture test fol¬ 
lowing after an interval of one month m the case of Gioup I (36 
subjects), and aftei one week for Group II (54 subjects) 

To «ave time the picture test was given to these subjects in groups 
of 10, mthci than as an individual test. The proceduie was as 
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follows: 10 sets of tlie paired picture-, were prepared with a veihat 
dcsciiption of the offense below each picture, ant! the pans weie 
numbered from 1 to 130. A rccoid sheet was inimeoginpluHl with 
blanks for name, age, etc., a parngiaph of directions, and space lot 
marking the right ot left pictuie of each pair as more seiious. 'L'he 
directions and the appealance of the iccord blank aic given below. 

1VIIAT TO DO, You have been given 130 pairs of pictures. Each pair 
has a number on the upper right hand corner Each pair has two pictures, 
one on the left and one on the right. Each picture shows a bo/ doing some¬ 
thing, like swiping a rubber liall, or /Hiding a d<*Jl.ir bill, or someth mg 
similar. 

The first pair of pictures on the top of the pile is No. J. Open it and 
look at the pictures Decide which of the two deeds shown there is worst. 
If the deed on the right is worst, mark nn X under ''RIGHT" beside the 
number 1 in the column below here. If the deed on the left is worst mark 
the X under "LETI" beside the number 1. Then do the same for pair No. 2, 
and so on nil you have finished all of (hem. Mark only one A” for each 
pair 

Picture on Picture on Picture on Picture on 

LEFT RIGHT LEFT RIGHT LEFT RIGHT I.LI'T RIGHT 

1 -1 41-41 81-81 121-121 

2 -2 42-V2 82-82 122—-122 

3 -3 43-43 83—-83 123-123 

The directions were lead aloud to each group of 10 boys, and 
the method of recording judgments was further illustiatcd by use 
of the blackboard. The task proved not too difficult, and the high 


TABLE I 

Di&trwvtwn of Stabii nr Scorfs for 90 Sudjpcts Who Took Pictuhf Tlst 
in Grouvs of 10 
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Mean 23 02 N* 90 
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stability scoies achieved by most oi the subjects indicated the degree 
of coopeiation the expeumentei received Table 1 shows the dis- 
tiibution of stability scoies foi the 90 subjects in these two com- 
panson gioups 

It will be seen that the mean stability score foi these 90 subjects is 
23 02, indicating that most of the subjects weic adequately stable, 
Tests with stability scores below 17 weie not used in the compau- 
son, a fact which eliminated six subjects, thiee in each group Three 
subjects had to be eliminated fiom Group II for othci reasons, 4 so 
that the final numbeis available for comparison weie 33 in Gioup 
I and 48 in Gioup II The comparison of tile two foi ms of the 
test was made in two ways, (a) the offense rankings of each of 
the 81 subjects in the vcibal test weie conelated with the rankings 
of those same individuals in the pictuie test; ( b ) the scale-values 
obtained foi the veibal test by the 48 subjects in Group II were 
compaicd with the scale-values of the same gioup in the pictuie 
test 

1 Companion of the Verbal and Pictuie Tests by Individual 
Rank Orders 

Rank ordcis of the offenses foi both forms of the test for each 
subject were secured as follows* the test for Subject "A" was ex¬ 
amined and the number of times he marked each offense as woise 
than another was tabulated. In the 20-item verbal test the numbei 
of tallies foi the various offenses 5 usually ranged from zero to 19, 

*Onc subicct failed to finish his verbal test, a second subject consistently 
mai ked the second item tn each pan of his verbal test, indicating failure 
to understand or unwillingness to cooperate; and a third subject, in mark¬ 
ing his picture test, gave about the same numbei of tallies to each of the 
offenses, a result that could be achieved only with a very careless or a 
landom mniking Oidinnrily the fifteen offenses received fiom 1 to 14 tallies 
apiece, but this subject's offense tallies ranged only from 5 to 10, despite 
the fact that he had n stability scoie of 18 

“The ranks of only 15 offenses fiom the verbal test were required for the 
comparison. These could have been obtained by tabulating the judgments 
on just those 105 pans which contained the 15 offenses Rank orders ob¬ 
tained these two ways may diffei somewhat, because the removal of five 
items will affect the lemainmg 15 items differentially To determine if 
these two methods of obtaining the rank orders altered the results sig¬ 
nificantly, both methods weie used on the vcibal tests for the 48 subjects of 
Group II, and the two sets of rank orders weie compared with the i anks 
from the picture test The lesults will be presented in a later footnote 
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for the 15-item picture test the range was zero to 14. From these 
tally totals a rank order of the 15 offenses was determined, and the 
ranks of the two foims of the test fot each subject were uuielatcd 
bj' the rank difference method (>ho), The resulting 81 cm relation 
coefficients reveal the degree of relationship c\istmg between one 
subject’s judgments an the verbal test and his judgments on the 
picture test It must be icmcmbered that the paired compaikons 
method is not primarily one for use in stud\ mg individuals, and that 
its chief advantage lies in the accuracy with which it permits the 
comparison of groups. The individual coi relation coefficients pie- 
sen ted in Table 2 should he evaluated with this fact in mind 

TABLE Z 

Drsnuounew or Rank-Orbcr Corn re irNrs mnum Picture a mo Vj-kbal 

Tpsrs 


Si/c of rho Frequency 


+ 90 to +99 15 

+ 80 to + 89 21 

+ .70 to +.79 21 

+.40 to +.69 ]J 

+ .50 to + 59 7 

+ 40 to + 49 3 

Below +.40 3 

Median: +.787 N: 81 


Tile median conelation of -j-.787 between the pictuic test and 
the vcibal test seems sufficiently high to indicate that individual 
judgments on the two forms of the offense compaiison have a moder¬ 
ately high degree of commonality. 0 Since the study of which this 
report presents a part is concerned with group attitudes, examination 
of individual records on the test is valuable only for the light it 
sheds on the group results. The coi relations reported lieic me the 
product of live factors* {a) tile degree of equivalence between the 

This median of +.787 represents n cnmpniisoti of ranks from the picture 
test with ranks from the verbal test determined by tabulating judgments 
for all 20 items. When judgments on only IS items in the verbal lest arc 
tabulated, and the icsulting ranks correlated with ranks from the picture 
test (ns was done with (lie 48 subjects ut Group II), a slightly different 
result is obtained. In that group the median correlation when the 20-item 
verbal test is used is + &12; when the 15-item verbal test is used the 
median is +791 The difference, though in an unexpected dncction, is 
small enough to he ignored, 
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offenses as ve.bahzed and as pictured , (b) the “amount” of seuous- 
ncss which separates the items foi the subjects tested; (c) possible 
changes in the attitudes of the subjects toward the offenses during 
the interval between the two test sessions, (d) possible variations 
in attitude towaid the tests from one session to the next, and in 
willingness to cooperate with the experiments, and (<?) chance 
enors It is not surprising that the correlations are no higher than 
they are. 

2 Comparison of the Veibal and Pictme Tests by Gioup 
Scale-Values 

1 he ultimate mcasinc of the comparability of the two forms of 
the test is the dcgice of coirespondence between gioup scale-values 
based on the two forms. The 48 subjects of Gioup II weie used in 
this comparison. These scale-values were determined as previously 
indicatecf foi all 20 offenses of the veibal test and for the 15 items 
of the pictuie test The gioup scale-values for the two forms, to¬ 
gether with the rank orders of the offenses as determined by the 
scale-values, ate piescntcd in Table 3. Figure 5 shows a graphic 
compaiison of the scale values for the two forms 

The data fiom the table arc seen more clearly in Figuic 5 Al- 


TABLE 3 

ScAle-Vaiues and Rank Orders for IS Orrcitsrs as Judged by 48 Subjects 
in Gradu SA roR Picture Test ano Verdm, Test 


Offense 

Numbei 

Verbal test 

S-\ allies Ranks 

P tel me 
S-values 

test 

Rnnks 

1 

+ 55«r 

4 

-|- 36<r 

5 

2 

— ,98 

15 

—1.36 

35 

4 

+ 1 65 

1 

+ 1 43 

1 

5 

-b .96 

2 

4-1 04 

3 

7 

— sz 

14 

— 99 

13 

8 

— 59 

13 

— 60 

11 

9 

+ 47 

5 

4- 33 

6 

10 

— 14 

10 

— 003 

9 

11 

— .36 

11 

—1 09 

14 

12 

+ 14 

7 

4- 30 

7 

15 

— 08 

8 

-f 06 

8 

16 

+ 27 

6 

4- 61 

4 

17 

-f 93 

3 

+ 1 11 

2 

18 

— 11 

9 

— 52 

10 

20 

— 41 

12 

— 67 

12 
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VERBAL PICTURE 
TEST TEST 



Offense Positions on Scale of Seriousness for Verb\l Presentation and 
for Pictorial Presentation 

(Judges: 48 boys in Grade SA Connecting lines serve to clarify 
relationship) 

though tile general position of most of the offenses is sinnlai ft tun 
one foim to the othci, there is a discrepancy in the case of two of 
the offenses—Nos, 11 and 16. Although the rank oidci con elation 
between these two sets of scale-values is —f-,957, which indicates a 
veiy high degiee of telationship, it must be lcmemhcied that the 
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scale-values aie determined by the combined judgments of 48 sub¬ 
jects, and that as a consequence chance errors are much less likclv 
to affect the lcsults than they are where results from individual 
subjects are being compared It is therefore pertinent to look for 
the causes of the existing discrepancies 

In the fiist place, it is piobably impossible to create pictured stim¬ 
uli that are completely equivalent, for a number of subjects, to the 
same numbei of veibal stimuli The discrepancies between the two 
forms are undoubtedly due to the differences in meaning conveyed 
by the two modes of presentation. If the reader will reexamine the 
pictuies in Figures 2 and 3 illustrating Offenses 11 and 16, he will 
have as good a basis as the writer’s for judging why Offense 16 
(“To take a wagon fiom a boys backyaul ”) was lankcd consider¬ 
ably more serious by picture than it was when verbalized, and why 
Offense 11 (“To swipe flowers fiom a petik") was less serious by 
picture to the extent of three places In rank. (It must be remem' 
bered that changes in other offenses from verbal to picture form may 
have contributed to the apparent change in Offenses 11 and 16.) 

It is interesting to note that Offense 17 (“To swipe a dollai from 
the boss J s desk ”) gains somewhat more seriousness in the picture test 
than docs Offense 5 (“To lift a dollai fiom your fathers pants' 
pocket") In the picture illustrating the former offense a dollai bill 
is visible; in the picture of the latter the money cannot be seen be¬ 
cause the boy’s hand has not vet left the father’s pocket It is pos¬ 
sible that the sight of money in some way adds to the seriousness of 
the offense. When the subject’s actual judgments arc examined it 
is seen that in the verbal form 30 of the 48 subjects judged stealing 
from fathei worse than stealing from boss, and that m the picture 
form only 26 of the 48 judged stealing from father to be worse 7 
The picture form thus does represent an increase in seriousness in 
the boss offense, 

3 Conclusion Equivalence of Verbal and Picture Forms 

The comparison of the picture test form with the verbal test form 

*qf this one set of judgments alone determined the scale-values of the 
offenses, the position of these two offenses in the picture test would be re¬ 
versed, since 26/48, a majonty, voted in favor of the greater seriousness 
of stealing fiom father. But the scale-value is a mean of a senes of values 
in standard deviation units, and each of these values i epresenta the judg- 
ments of the whole group on one pair of offenses. 
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has shown that to a large extent the two give similar results. We 
are therefore justified in concluding that the judgments of the serious¬ 
ness of property offenses as given by young subjects to pictured 
stimuli can legitimately be compared with similai judgments by oldci 
subjects given to verbal stimuli. 

E„ Application of Picture Test to First and Third Grade 

Subjects 

1 Subjects 

The picture test described above was administered by the writer 
to 70 first grade boys and 43 third grade boys. All subjects were 
taken from two elementary schools in one neighborhood on the near 
west side of Chicago. The area in which the schools are located is 
one of the “interstitial areas” described by Shaw (5), in which a 
considerable percentage of the population is of foreign extraction. 
The economic status of all the people living in this aiea is quite low, 
although it is not the most poverty-stricken in the city. The amount 
of juvenile delinquency in this distiict is about midway between the 
highest and lowest rates in Chicago. 

The ages of the subjects in these two groups are given in Table 4. 

TABLE 4 

Ace Distribution or First and Third Grade Subjpcts 
First Grade Third Grade 


Failed 


Age 

Total 

Dis¬ 

carded 

retested in¬ 
dividually 
group test; 

Tested 

Individ. 

groups 

of ten 
Tested m 

Grade 
Total 
Tlii id 

6 

43 

8 





7 

23 

6 





8 

4 


8 

4 

7 

19 

9 



2 

5 

9 

16 

10 



i 

4 

2 

7 

11 





1 

1 

Totals 

70 

1+ 

ti 

13 

19 

43 


The meaning of the catcgoiics into which the table is divided is 
explained in the next section 
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2. Stability Scoi es 

In the first grade all the tests were administered individually by 
the wiitei The method used has been desciibed above 

Of the 70 subjects in the first grade group, 14 had to be discarded 
before group computations were made Tabic 5 gives the reasons 
why these 14 subjects could not be used 


TABLE 5 

Details Regarding First Grade Subjects Who Could Not Be Used in 
Calculation of Group Scores 


Subject 

Age 

Stability 

Score 

Comments 

1 Joe 

7 

16 

Judged first 25 pairs R; then, after 
being told the worse offense sometimes 
came on R and sometimes L, judged 

8 pans L 

2 Louis 

6 

14 

Gave judgments much moie rapidly 
than other boys did; little or no time 
allowed to consider pictures 

3. John 

7 

13 


4, Dean 

7 

13 

Had spent two semesters in grade IB. 

5, Jack 

6 

13 

Pairs 17 to 38 were all judged L 
Seemed more influenced by position 
than by nature of offenses 

6 James 

6 

13 


7 Alphonso 

7 

13 


3. Paul 

6 

U 

llad been used in preliminary testing, 
and may have lost interest at the end 

9. Mike 

6 

11 

Pronounced position habit, suggestible, 
no evidence of comprehending task, 
rapid judging 

10 Tony 

7 

9 

Bad position habit 

11 Tom 

7 

7 

12 Casmir 

6 

Didn’t finish 

First 25 pairs marked on L; parents 
speak only Polish; probably language 
handicap. 

13 Peter 

6 

Didn’t finish 

Slightly deaf, parents speak Italian 
only Knew meaning of "naughty”, 
but not "naughtier”. 

14, Harry 

6 

Didn’t finish 

fudged R on first 20 pairs, teacher is 
foiling him in IB, and thinks he must 
be “a little subnormal” 


It will be seen that all but three subjects are thrown out because 
of low stability scoics These tluce (Casmir, Peter, and Harry) 
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were so obviously’ not carrying out the task assigned that they were 
not allowed to complete even the stability series. 

Cause for the lack of stability in these subjects can be assigned 
in only four cases, and only approximately there. Non-English 
speaking parents may explain the deficiency of Subjects 12 and 13; 
grade failure may indicate low intelligence in Subjects 4 and 14. 
The writer suspects that low intelligence is represented in some of 
the other cases, but absence of mental test data for the pupils con¬ 
cerned prevents a definite answer here. It should be noted, how¬ 
ever, that the proportion of six-year-old boys to the total of first 
grade subjects is the same both for the discarded group of subjects 
(8 out of 14), and for the acceptable main group (35 out of 56) 
Evidently the ability required for judging the paired pictuies is not 
above that of the normal six-ycat-old. 

The stability scores of the 56 subjects who remained after the 
eliminations are given in Tabic 6. 

TABLE 6 

Stability Scores of 56 First Grade Subjects on Picture IV si 


Stability score 

Frequency 

25 

4 

24 

4 

23 

10 

22 

7 

21 

10 

20 

7 

29 

5 

18 

3 

17 

3 

16 

3 

Mean' 21.04 

N. 56 


This mean stability score of 21.04 coriesponds favorably with the 
mean for the fifth grade of 23 02. 8 It is to be expected that /list 
grade subjects would be somewhat less stable than fifth graders. 
Nor is it surprising that a few first graders failed to comprehend 
the task well enough to complete the test. 

In the third grade, to save time, an attempt was made to give the 

e In the fifth grndc, of course, low stability scores were not discarded 
before the mean was calculated. 
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picture test to groups of 10 subjects at a time, as had been done -with 
the comparison group in the fifth grade. The writer discovered, 
howevei, that some of the third grade boys were unable to master 
the group test procedure, and it was necessary to retest these sub¬ 
jects individually. In addition, a few third grade subjects were 
tested individually without any previous attempt to test them in a 
group Table 4, showing the age distnbution of the third grade 
subjects, is divided into the three categories of (a) those who did 
not succeed on the gioup test, and were retested individually, (£) 
those who were tested individually without cxposuie to the group 
test piocedure, and (c) those who were tested in groups of 10 The 
stability scoies foi these thud grade subjects ale presented in Table 
7 in the same three categories. 


TABLE 7 

Stability Scores on Picture Test tor Third Grade Subjects 


Stability 

score 


Frequency 


Faded 
gioup test, 
retested Individ 

Tested 

individ 

Tested in 
groups of 10 

Total 

25 

2 

3 

1 

<3 

24 

6 

5 

2 

13 

23 

• 3 

1 

7 

11 

21 


2 

4 

6 

21 


1 

3 

4 

20 


1 

1 

2 

19 



1 

1 

Mean. 23 02 

11 

13 

19 

43 


The mean stability score for this third grade group happens to be 
exactly the same as the mean score of the fifth grade The latter, 
however, includes six low scores which would undoubtedly have been 
raised if the subjects had been retested individually, as was done foi 
the thud grade Both of these means may be considered satisfactorily 
high for purposes of the present study 

3 Results 

The judgments of the subjects in Grade 1 were‘tallied and scale- 
values were calculated for each of the offenses, in the manner des¬ 
cribed on page 413 The judgments of the third grade subjects were 
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similarly treated. Table 8 contains the scale-values and ranks for 
both groups of subjects. These data arc presented graphically in 
Figure 6. 

The general significance of these results for the analysis of atti¬ 
tudes toward property offenses is beyond the scope of this paper. 



Offense Positions on Scale or Seriousness for First Gradp (A'= 56), ani> 
for Tjjird Grade (# = +3) 

(Connecting lines seivc to clarify relationship Broken linen used where 
discrepancies me greatest) 
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TABLE 8 


SCALE - VALUES AND RANKS OF IS OFFENSES FOR GRADES ONE AUD THREE 


Offense 

Number 

Grade one 
Scale-value Rank 

Grade three 

Scale-value Rank 

1 

+ .271 

4 

+ 796 

5 

2 

— 638 

14 

—1.165 

12 

4 

+ 102 

7 5 

+ 951 

3 

S 

+ 571 

2 

+ 1 196 

2 

7 

— 689 

15 

—1 724 

15 

3 

— 351 

1Z 

—1 207 

13 

9. 

+ 3S0 

3 

+ 904 

4 

10. 

— 124 

11 

— 068 

9 

11 

—.516 

13 

—1 470 

14 

12 

+ 226 

5 

+ 494 

7 

IS. 

+.102 

75 

+ 433 

8 

16 

— 067 

9 

+ 523 

6 

17 

+ 734 

1 

+ 1 234 

1 

18. 

+ 156 

6 

— 257 

10 

20 

— 087 

10 

— 638 

11 


They aie presented heic to indicate the nature of the results to be 
Dbtamed by this method. 

Mention should be made, however, of the striking difference in 
the lange of scale-values in Grades 1 and 3, as shown most cleaily 
in Figuic 6. The offense scale-values in Grade 1 cover a range of 
1 423cr, and those in Grade 3 a range of 2 958cr, The latter range 
is more than twice as great as the formei. Such differences in the 
range of scalc-valucs arc due to differences in the amount of agree¬ 
ment within each gtoup In Grade 1 there was relatively less agree¬ 
ment as to which of two offenses was the more serious (on no pair 
of offenses was there unanimous agreement), but in Grade 3 there 
was considerable agiecmcnt. The 43 subjects in Grade 3 agreed 
unanimously on the more serious offense in each of 10 different pairs 
Had theie been unanimous agicement on each pair of offenses (an 
impossibility without completely discriminable stimuli), the resulting 
range of scale-values would have been approximately 6 OOcr 


F, Summary and Conclusions 

1, In older lo compare judgments of first and third grade boys 
with those of older boys on the seriousness of 20 propeity offenses, 
15 of the offenses weic convcited into simple line drawings These 
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drawings were reproduced bv mimeograph, and were submitted in 
paired comparisons form 

2, The 20 offenses in veibal form (LO0 pairs), and the 15 in 
pictuic form (105 pairs), were both submitted to two groups of 
boys to make possible a comparison of the verbal veisus the piclonal 
form of picsentation. The pictorial sciics followed lhe verbal sciics 
after intervals of one week (for 54 subjects) and one month (for 
36 subjects) Results from these two groups, totalling 00 subjects, 
were as follows: 

a In geneial the offense scale-values based on verbal presen¬ 
tation were sitnilai to those based on pictonal picsentation. 'Flic 
rank order coil elation between these two sets of values was -f- 957. 

b The median of the rank oidci correlations between the verbal 
and pictorial offense ranks for each of 81 subjects was -|-.787. 

c The discrepancies between the scale-values based on the two 
forms of presentation were sufficient to indicate that the pictuics 
wcie not completely equivalent to thcii respective statements foi all 
subjects The similarities were so great, howevci, that the pictorial 
presentation was deemed satisfactmv foi use with subjects too voung 
to undcistand the veibal presentation. 

3. The 15 pictured offenses were paired and presented individu¬ 
ally to 70 first grade boys, 14 of whom were unable to complete 
the task satisfactory Fortv-thrcc third grade hovs set vet! as sub¬ 
lets, 24 giving their judgment’s individually, and 19 in small gioups. 
Each subject gave judgments on the stated 105 pairs of offenses, and 
in addition gave second judgments on 25 pans which wcic lcpcatcd, 
unknown to the subjects, in reversed spatial airangemcnt. This 
"stability series” showed that the repeat judgments of the 56 fiist 
grade subjects duplicated their first judgments in 84.2 per cent of 
the eases, and that the first and second judgments of the third giade 
subjects were identical in 92.1 per cent of the eases. Since the sub¬ 
jects did not know they were giving repeat judgments, the lesults 
demonstinte comprehension of the task and an ability to disciiminatc 
between the offenses. 

4 Scale-values were calculated for each offense and foi each 
grade gioup by Thurstonc’s method. The results wcic not analysed 
in detail, hut attention was called to the greatei range of scale- 
values in Grade 3, which was accounted foi oil the basis of gieater 
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figrcement within the group on the seriousness of the offenses used 
5 The conclusion seems wai ranted that pictuics can seive as 
useful substitutes foi wo ids in the mcasuiement of certain social 
values, when the subjects aic below the age at winch mpid and 
effective leading is possible. 
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EAkLY AGE DIFFERENCES IN MAZE PERFORMANCE 
IN THE ALBINO RAT* 

Defat l»i cut of Psychology, Ohio Stale University 


William C Biel 


A Introduction 

Studies of the earlv developmental changes that take place in indi¬ 
viduals have been extensively earned on not only with children but 
also with rats, guinea pigs, opossums, rabbits, amblystoma, frogs, and 
othci animals ns subjects (cf, Murchison, 13, especially chapters by 
Caimichael, Pratt, Gcscll, Shirley, and McCaithy Also Stone, 21). 
Those dealing with the early postnatal development of the white 
rat have reported sucli measures of maturation as the age at which 
the eyelids of the lat open (16), the age of the first eating of solid 
food (16), the age of the first appearance of sexual bchavioi in the 
male (18), etc. These changes are important in the development 
of the lat, and although they aic often used as landmarks in an 
animal’s development, they should be thought of only as observable 
changes in a continuum of developmental changes that are taking 
place. 

Many studies have also been carried out on the chick in which the 
early developmental changes taking place with age have been studied 
by obseivation of the pecking and swallowing lesponses (3, 4, 5, 
7, 12, 15) The effects of practice at different ages on these re¬ 
sponses have been integral parts of many of these studies Likewise, 
the maze and pioblcm box behavioi of the chick have been studied 
by Cruze (8), and an analysis of the data shows that the chick 
improves significantly during the early ages in these types of behavioi 

The rat has been subjected to a seiies of studies in which age 
diffciences m maze behavior, pioblcm box, and light box behavior 
have been studied. Watson (24) made an early study using a series 
of pioblcm boxes and a very simple flooi maze to compare the 
behavioi of voting animals (about 35 days of age) and adult animals 
(65 and 100 days of age) Fiona an inadequately small number of 
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animals In his gioups he concludes that problems requiring plnsical 
activity for theii solution wcie more l.ipidly learned by the voting 
lats than by the adults Those problems requiring control of move¬ 
ment for theii solution were learned mine upidlv by adults. In 
anothei pait of his study, using vetv young animals, and again using 
inadequate numbers, he found obsetvahlo dill menu's in learning 
after 12 days of age with the older animals showing a snpermntv. 
He concluded that “the rat icaches ps\ducal matui its at from 2d to 
27 days of age” (24, p. 83). 

Ycikcs (25) in Ins woik on age diffciem.es in the dancing mouse 
compaied small gioups of d.mceis of 1, 4, 7, and 10 numtlis of age 
m learning and found that the animals at one month of age .icquued 
a white-black discrimination habit nunc rapidly than did the older 
ones. The oldei individuals, however, learned a maze more le.idil) 
than the younger ones. 

Iiubbcrt (10) repotted superiority of young rats over old in 
hei four age groups (25, 05, 200, 300, and 500 days) m maze 
learning, but bet data as jcwoiked by Paterson (14) show no te¬ 
llable age differences between the gioups to support bet conclusions. 
Hiu (II), using 30-, 45-, 60-, 75-, 100- and 250-duvold gioups of 
rats, found that his 75-day group was supcnoi to the olheis. The 
performance of the groups on the maze improved up to tin* 75-day 
gioup and then decreased. However, Stone (19, 20) m Ins age 
studies has given careful consultation to the facini of motivation 
in his various age groups and finds no consistent not significant 
age differences between the ages of 31 and appioxinuitelv 821 days. 

Of these age studies Watson's was the only one which attempted 
to piobe the changes taking place in maze performance duiing the 
early days of the rat’s life. In his woik, hou ever, lie not only used 
insufficient numbers of animals m his gioups, but lus mazes were 
of a design which would now be considcied inadequate. 

Improvement in adaptability to a situation is just ,is impoitant 
from the point of view of development and matiuation as *m‘ some 
of the more obscivablc anatomical changes, and since little is known 
about this m the young ml, the writci believed that a mc.isuic of 
the animal’s ability to adapt itself to a relatively complex situation, 
one m which impiovcnicnt in pci foi manic could be obseived, would 
bv piuticulaily significant in biinging to liglit mine about the de¬ 
velopment of tile lal A simple water maze was the task chosen 
for use in companng the gioups of young animals. 
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B. Apparatus 

The pattern of the watci maze used m this study is that lllus- 
11 <>ted ill Figuic 1 Six choice points wcie piescnt in the correct 


O' 


0 

FIGURE 1 
Maze Pattern 

pathway The maze was a multiple-J pattern with walls and floor 
constructed of sections of galvanized sheet noil (No 28 gauge) 
The walls wcie 12 inches high and the maze pathways weie five 
indies wide S indicates the starting point in the maze and G rep- 
icseiils the goal, a bakelite plat hum above the watci with an incLmed 
landing appioadi which extended into the watci This platfoim 
was suppmted hy metal legs 8J4 inches high The maze was situated 
in a glass tank 50 inches squaie by 14 inches deep Tins tank, in¬ 
cluding the maze, was enclosed in a piess-boaid box the ceiling of 
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which was 48 inches above the floor of the ma/c. The tank 
itself was suppoited 29 inches from the floor of the tomu hv four 
metal legs. The maze was lighted by nine 25-uiitt bulbs arranged 
at regular intervals in the ceiling of the box enclosure The water 
in the glass tank and maze was maintained at a depth of approxi¬ 
mately eight inches. 

A straightaway maze foi preliminary training was also present in 
the glass tank This was 50 inches long and the path wav was five 
inches wide Whenever this straightaway ma/c was being used, the 
previously desenbed landing platform was transferred to the area 
marked G' (goal) and the animals were inserted at S'. Two doors, 
each 12 inches square, were located in the walls of the box, one ( 1 )) 
just above S through which the experimenter reached when starting 
the animals in the J-mazc at S and when removing them at G . The 
other door (D") was located above the straightaway ma/c and was 
used when placing the animals in the straightaway and when remov¬ 
ing them While observing an animal through one open door the 
other door was closed. The cabinet was used in an attempt to keep 
the environment of the animals while in the maze as constant as 
possible. 

Although no attempt was made to control the tcmpcratuie of the 
water, when tested at incgular intervals, it was found not to go 
below 28° C nor above 30° G. The tank was drained and refilled 
every two weeks. 

The reliabilities of this maze as calculated by correlating the total 
errors on the odd trials with the total eirors on the even tiials for 
each of the foui groups and applying the Brown-Spcaiman foimult 
arc as follows Group A *=» .00, Gioup li *=» +.77, Gioup 6' => 
+.68, Group D =» +.46. Although scvcial of these reliabilities 
are quite low, comparisons are made between the groups, for as 
Tryon has pointed out, “high reliability within the particulai groups 
measured . is no necessary condition to the efficacy of an instill¬ 
ment m measuring gioup differences when actual differences between 
these groups ,ue obtained” (23, p. 452). 

C Procedure 

The white rats used in this experiment weie of the stock of the 
animal psychology laboratory of Ohio State University Fouitccn 
litters of white rats totaling 115 animals were divided by the split- 



WILLIAM C BIEL 


443 


littci technique into four groups. The division was made as soon 
as the eyes of all of the young within a given litter had opened. 
Twenty-eight animals (14 males and 14 females) were put into each 
of Groups A, B, and C, and 31 animals (16 males and 15 females) 
were put into Gioup D. The ears of the animals of each litter were 
punched for identification purposes at this time, The four groups 
of animals within each littei were raised together thioughout the 
couisc of the experiment and were not weaned until they were 27 
days of age 

Training for one gioup, Gioup A, was begun as soon as possible 
after the eyes of all of the animals in any given litter had opened 
Until about this tune the animal is not very proficient at swimming. 
The avciapc time foi the opening of the eyes was appioximately 16 
days after With The training for Group B did not begin until 
exactly three clays after that of Group A, or until the animals were 19 
days old. The tituning of Gioup C began when the animals were 
22 days of age and that foi the animals in Group D began when 
they weic 29 days of age 

Two training pciiods weic given the animals each dav One 
was given between 8 and 10 a.m. and the other between 3 and 5pm 
The training consisted of one tiial on the stiaightaway maze during 
the first training period, four timis during the second period, and 
five dining the third During the next period, tiaining was begun 
on the y-maze One tiial was given at this time, but thereafter two 
tiials per session were given until 24 trials had been reached, (In 
order to achieve this, only one trial was given during the last session ) 
This means that the animals in Gioup A weic trained on the J-maze 
between the ages of 17 and 23 davs, those in Group B between the 
ages of 20 and 26 davs, those in Group C between 23 and 29 days, 
and those in Group D between 30 and 36 davs. 

The animals were paitially dried with a towel after each trial 
when they had leached the platfoim, and were then returned to the 
home cage unless more tiials were to follow duimg that session 
In that cfr-c the animal was placed back at the staiting point of the 
appaintus being learned. If the animal had not reached the goal at 
the end of 10 minutes it was removed fiom the watei. The leason 
for giving only one trial duiing the first tiaining period on each 
maze was to eliminate the possibility of the animals getting so tired 
from the gieat amount of exploring which they did on the first 
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tual that fatigue would unduly influence tlieii scoies on a second 
trial. 


D Results 

On the basis of the data gathered on these four gjoups of animals, 
age comparisons in maze performance can be made in teims of the 
number of errors made by the groups, tii.ils to reach a cntciion of 
masteiy, and time scoics All three comparisons will he Imefly 
piesentcd. 

1 L) i ors 


Eiror curves based on the mean number of errors per trial for 
the four groups of animals are piesentcd in Figuie 2. Differences 
between the gioups are apparent although the diffcicncc between 
Groups B and C, the 19 and 22-day gioups, is not striking. The 
cuives indicate that Group D is superior to and makes fewer errors 
than Gioup C, this latter group is bettci than Gioup B and Gioup B 



FIGURE 2 


FIGURE 3 


Means of Errors nr Trials Means of Errors dv 

Training Periods 


in turn is supenoi to Group A The curve for Group A does not 
reach as low a level as does any of the other cuives and none of the 
other three drops as rapidly as does the one foi Gioup D, The regulai 
saw-toothed appearance of the curves through some of the tii.ils is 
undoubtedly due to the fact that the animals were given two suc¬ 
cessive tnals in each session. 

The means of the total number of etrois made by cacii of the 
four groups in the 24 trials aie presented m Table 1. Group D lias 
the lowest average error and Gioups C , B, and A follow in the 



TABLE 1 

!ompariso\’s between- the Means of the Total Number of Errors for the Four Groups 
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order listed. Table 1 is also airanged to show the mean of each 
group in comparison with the mean of each of tile other groups ; it 
also gives the differences between the means and the standard error** 
of the diftcienccs The cutical ratios obtained by dividing the 
differences by the standard errois of the differences aic recorded 
just below these other two numbers Ciitical latios of three 01 
over arc legalded as statistically significant. 1 

From an analysis of the critical ratios picscnted in the table it 
appears that all of the differences between the adjacent age gioups 
arc significant except the one between the 19- and 22-day-old groups 
All comparisons between non-adjacent age gioups aie significant. 
It is theieforc appaient that the Age variable has been an impoitant 
factor in influencing the maze perfoimancc of the young animals 
used There is a gradual improvement with age within the age range 
used in the maze performance as measured by the cnor scoies. 

The data presented in each of the cuivcs of Figuic 2 were then 
combined into training session scores so that the total errors for 
Trials 2 and 3 were added together, those for Trials 4 and 5 weie 
combined, those for Trials 6 and 7, etc. Cuivcs showing this for 
each gioup me plotted in Figuie 3 in such a way as to use the age 
of the animal during maze training as the abscissa and the average 
erioi by ttials for the gioup as the oidinnte. By chawing the cuivcs 
in this way the differences in slopes of the cuivcs or the diffidences 
in lapidity of improvement in performance of the groups aic sticssed. 
Likewise, the ultimate level of performance of the groups by the last 
training period, and the difference in number of trials that the groups 
peifoim at a good level of pciformnnce aie also clearly shown, The 
scores for Trials 1 and 24 aie nccessaiily omitted from the figuies 
because of the experimental spacing of the trials. 

It is also possible to calculate fiom the data the median number 
of dials to reach a critenon of nifistciy of two cirorlcss inns out 
of three consecutive trials. Means for such could not be calculated 
because some of the animals had not reached the ciitcrion in the 
24 trials given. The median number of trials lequircd by each 
gioup are presented in Table 2. The diffcieiiccs between these 
medians, thestandaid cuois of the diftcienccs and the critical ratios, 
are also presented in the table. The ciitical i alios indicate that 

‘The small Uttermate correlation in error scoics winch would lessen the 
standard error of the difference between the gioups 1ms been dimegnided 
in the calculations because it would raise the ciitical ratios only sli^ktly. 
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TABLE 2 

Comparisons between the Median Number of Trials Required by Each 
Group to Reach a Criterion of Mastery of Three Errorless 
Runs Out or Four Consecutive Trials 


Differences between group medians, their 
standard errors and critical ratios 

Criotip Median <r JWn Group A Group B Group C Gioup D 


A 21 50 

II H 00 

C 12 00 

D 8.00 


129 

0 86 — 7 50*1.55 
-4-84 

0 86 —* 9,50*1.55 —2.00*1.22 

—.6 IS —1.6+ 


0 66 —l3.S0rtl.4S —6 00*1 08 —4 00*1.08 
—9 31 —5 56 —3 07 


nil the diffeiences ate significant except the one between the 19- and 
22-day gioups The data here agree with the total, error data in 
showing an impiovement in maze peiformance with age thioughout 
the ages used 


2 . Time 

The cuives for the avciagc time by trials foi each of the four 
gtoups arc ptesented m Figmc 4. They indicate that Gioup A took 
longci avciagc times to complete the maze than did Group B 
This latter gioup took longci than Group C which in turn took 
longer than did Gioup D 

Table 3, which pi events the means, theii standiud deviations 
diffeiences between the means, standard eriors of the differ cncei 
and cutical i.uios, indicates that the diffeiences in time scoies be¬ 
tween all gioups ate significant. Flu's further indicates that the 
difteicnccs in maze peifoimance between the groups of animals ate 
true diftcienccs. 

When the cuives in Figure 4 aie plotted in such a way as to 
use the age of the animals (luimg maze tiainmg as the abscissa and 
the nvciagc time by tiinis foi the gioup as the ordinate, the rela¬ 
tionship between die cuives shown in Figuie 5 is obtained Again, 
as ii\ the case of the cum denies, the diffeiences in lapidity 
in impioviment of peifoimance aie striking 
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FIGURE 4 FIGURE 5 

Mean!, or mr Times ny Trials Means oi the Times dy 

Training Period:, 

IS. Discussion and In'itrpretation 

An .iii.ilysis of the results obtained in tins experiment has shown 
that theic is an linpiovcincnt in the maze peiformancc of white 
tats when pinups arc tested at progressively oldei ages between the 
ages of 16 and 29 days Sevcial possibilities exist as wavs of account¬ 
ing foi the diffeicnees found between the pcrfoimances of these 
gumps In the hist plate, sticngth diffeicnccs might possibly account 
foi the difteienees found in maze peiformancc That is, the swim¬ 
ming llself might liavc been too difficult for the voung animals and 
Lonscqueiulv they could not pcifoim as well as the older ones The 
ohloi animals weie likewise consideiably largci than the younger 
ones Difteienees of this sort undoubtedly played a pait in the 
time semes .ind may possibly have played some part in the error 
semes. If strength did plnv a part in the cnoi scoics, then it would 
lie a icsult of or a p.ut of the matuiation required foi these young 
lats to pcifmin well on this maze Howcvei, these tats had been 
ti.lined to swim thiougli a stiaightaway maze to a platfoini in oidci 
to escape the watei Dining training on the stiaightaway and on 
the m,i/e the animals escaped the watei when they leached the 
platfoini, oi, if they had failed to leach the platform at the end 
of 10 minutes they weie icmoved fiom the watei. Since the animals 
won* able to swim oi slay afloat foi this length of time, and in many 
of the Lasts swam just as f.u a distance as thes' would have had to 
m oi del to im.li the goal by the coirect and shoitcst pathway, the 
iiitu.il illlt«enies in the swimming ability icquiicd to leach the goal 
seem of small impoil.mcc 
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One might presume that if the voung animals could not swim 
as well as the oldei animals, thcic would be an increase in their 
muscular tension and energy expended in ordei to complete the task 
of getting to the goal. On the basis of such experiments as those 
of Carter (6), Bills (2), and others, with this increase in tension 
one might expect to find improved pcrfoimancc in the younger nni 
inals. Ccitafnly in this expeument, the pcrfoimancc of the younger 
animals was not impiovcd enough to appear in the lcsults. On the 
other hand, theie is some evidence to show that the beneficial effect 
of tension dccieases as the complexity of the problem incienscs (2a). 
Certainly here the pioblem was difficult for the young animals and 
no benefits appealed in the results. 

In the second place the differences found in pcrfoimancc might 
be due to tiue differences in learning ability between the groups 
In other woids, these age diffciences in maze behavior may be due 
to an improvement in the functioning of the nervous system in the 
oiganization of iespouses in terms of a goal, The young might 
not have been able to learn the essential features of the pathway 
which would take them to the goal. Or, stating the situation in 
another way, the younger animals may not have been able to set up 
the platfoim as a goal toward which they should diicct their activity. 
This lattei possibility, although stressing the difference m motiva¬ 
tion resulting from diffciences in learning to set up a goal, is funda¬ 
mentally the same as the former, differences in learning being the 
basis of both. Regardless of preferences for ways of describing the 
situation, the fact lemains that diffciences in maze adaptability 
among the animals at different ages existed (except in one ease) and 
were apparent even when the ages at which the animals were tested 
difteicd as little as thicc days. Just what the undeilying changes 
weie which influenced this maze behavior, of couise, is not known. 
However, there is anatomical evidence indicating that the number 
of cortical cells increases in the white rat up to approximately 21 
days of age. There is also a general differentiation of the cell 
structures and a gradual change in the chemical composition of the 
cells going on during this time (1, 9, 17, 22). Changes in mycliniza- 
tion and total brain weight arc taking place. It is cntiidy possible 
that these anatomical and chemical changes aie ielated to the changes 
observed in behavior thiough cithei of the two reasons staled above. 

Maze pcifoimancc continued to improve with age in the groups 
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tested, although some tapering off in improvement had begun to take 
place by the 29-day group. Just how long the improvement would 
continue with age cannot, of course, be dcteimined from this study 
Liu’s woik indicates that the improvement would continue up to 
about 75 days, whereas Stone’s experiments indicate that the im~ 
piovcmcnt with age would have reached its peak by 31 days or shortly 
thereafter. 


F. Summary and Conclusions 

Foui split-litter gioups of white rats were compared in their 
pciformancc on a water maze. Their ages at the beginning of 
training weie 16, 19, 22, and 29 days Preliminary training was 
given on a straightaway maze. After the first trial on the J-maze 
two successive trials were given twice daily until 24 had been given. 

All differences between the means of the various groups for error 
and time semes and tiials to reach a cutenon of mastery were signifi¬ 
cant, except those between the 19- and 22-day-old groups in error 
scoics and tiials to icach a enteuon of mastery. 

These differences indicate matuiational differences which influence 
the animals’ ability to adapt themselves readily to a water maze 
situation to such an extent that there is an improvement with age 
in maze pcrfoimance throughout the ages used. 
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SHORT ARTICLES AND NOTES 


'She Journal of Genetic Psychology, 1940, 56, 455-459 

THE APPEARANCE IN THREE GENERATIONS OF AN 
ATYPICAL PATTERN OF THE SNEEZING REFLEX* 1 

Hone Hospital, Eloisc, Michigan 


Milton H. Erickson, M.D. 


I lie purpose of this short note is to report the observation in a 
young woman of an atypical pattern of the sneezing reflex which 
was originally considered to be stuctly a pci sons! mannerism or 
habit of marked individuality The error of this assumption, how¬ 
ever, was disclosed by the reappearance of this same peculiar pattern 
of sneezing bchavioi in hci new-born daughtci and the subsequent 
discovery that an essentially identical pattern was exhibited by the 
voung woman’s mothci The situation which led to the making of 
tin's report was as follows: 

Close observation of the young woman ovei n period of 
venrs disclosed her sneezing behavior to be that of always 
expecting and usually experiencing, generally within one to 
two Bcconds, n second sneeze in inpid succession to the first 
Inquiry disclosed that this pattern of paired sneezes was of 
life Jong duration, that she had taken pride in it as n child, 
and that she could not remember ever having observed similar 
behavior in others, including her family In this last recol¬ 
lection, howcvei, she was mistaken, since, after this study had 

“Received in the Editorial Office on March 25, 1939 

’Previous to the submitting of this lcport, inqimy made of the young 
woman had found her mistakenly confident that no one else in her family 
showed thw peculiar pattern of sneezing behavior Recently an opportunity 
foj direct iliqiliiy and nbseivation disclosed that the sneezing behavior of the 
young woman's mnlhei was essentially identical with that of the daughter 
,iiid illc gramtdnugluci. Unfortunately, howcvei, no day by day record 
could lie set lived Further duect inquiry disclosed no other instance of 
such unusual heiinvior in the family. 
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been completed originally, tlio author discovered b) dlicet 
observation and inquiry the same pc*-'ufiari(i hi her mother's 
sneering behavior 

As a consequence of this peculiar pattern of xticc/mg, the 
young wornnn has developed a definite nioitiluatmn i»f her 
gcnernl behavior, in tlul, on the nuasitm ill a slit c/e, she 
arrests her activity to await a second sneeze and, should it 
fail to occm, she experiences a soinewJi.it distressing sense of 
incompleteness This same feeling of expectant> is also de¬ 
scribed by her mother. 

Those fully aware of this young woman's oddity in sneez¬ 
ing tended to regard it ptircly as an imlh ulnnlrmi, an ac¬ 
quired habit based upon some chance occurrence m hei early 
childhood, and fostered until It had become an ingrained 
habit. She, herself, regarded it as an innate, rather than as 
an acquired, pattern of behavior o\ er winch slit* had no con¬ 
trol, constituting nothing more than an amusing physiological 
peculiarity and she offered the exp I.inn lion that it might be 
similar in diameter to the sneezing relic* ciiuiuntcied in 
relation to blight light 01 to temperature changes 

Exposure without her knowledge to nnunl irritants, par¬ 
ticularly substances to which she is a Magic, does not alia 
this snce7c pattern, but serves rather to bung it markedly into 
relief, as does also nppci respnatory infcLtum. 

Tn 1938, this young woman became a mother About three 
weeks Inter, upon hci return home from the hospital with the 
baby, the infant was observed to sneeze twice in rapid succes¬ 
sion No particular attention was paid to this except tn note 
it casually During ike next few weeks, probably because of 
various allergic reactions shown by the baby, in.my qIkctya turns 
were made of paired sneezes m the infant ancl of the per¬ 
sistence, after the first sneeze, of the general muscular tension 
and facial grimaces suggestive of an anticipators icsponsc to 
another snce7e, all very much in duplication of the sneezing 
behavior of the mother 

When approximately two months old, the baby developed an 
upper respirntoiy infection and snemd frequently ami con¬ 
sistently in sets of two, with the lime inicival between sneezes 
never longct than a single, usually tduip, inhalation nf breath. 
On relatively rare occasions, this inhalation would he spas¬ 
modic in character niul then, itiste.ul of j single sneeze, ilieic 
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would lie a senes of two to six in japid succession, a finding 
also true for the mother 

When intercst was /list taken in the baby’s paired sneezes, both 
parents began watching foi singles. By the time the infant was 
thiee months old, a total of three single sneezes had been noted, 
while there had been semes of pairs. During the next few weeks, 
houcvci, a constantly increasing frequency of single sneezes was 
noted and led to the making of a belated record of every sneeze heard 
This account was begun when the baby was slightly more than four 
months old. A similar record was kept on the mothci, the two 
records differing only m completeness, since all of the mother's 
sneezes were listed, while only those heard by either of the parents 
when with the baby could he recorded. Unfoitunatcly, however, no day 
by day record on the grandmother could be secured and it was neces¬ 
sity to rely upon careful inquiries As a control measure, close 
attention was paid to the sneezing of live other people, two of 
whom suffer fiom mnncious allergies, to note the occurrence of 
paired sneezes. In addition, the author watched caicfully for 
double 01 multiple sneezing among his numerous associates, hut in 
no instance was a pattern of double sneezing discovered. 

Aftci the record had been kept for a considerable length of time, 
.mothci peculatin', not shown hy the mothci, was noted in the baby’s 
sneezing, specifically, a light reflex sneeze This type of sneeze 
tended to occur upon sudden exposuic to bright light, such as being 
taken out-of-duois into the bright sunlight, the turning on of the 
olectiic lights at night, m the sudden flashing of a blight light into 
the child’s ores, and, as far as could be dcteimined, the distnbution 
of single and p.iiicd sneezes followed the general pattern After 
making this discovery, the parents tended to avoid sudden light stimu.- 

TARLE 1 

DlMRlOUTlON or Sneczi-s__ 

Mothci Daughtei 

12 125 

105 212 

17 20 

4 5 

0 20 


Single snu'/cs 
Pan etl sime/ts 
Triple. snee/cH 
Mulliplc snee/CH 

(mine than tlui-t) 
I lulu iuIUx hhcu/i s 



458 


JOURNAL or GKNK'JIC PSYCHOLOGY 


lation, reducing somewhat the previous frequency of snciv.es. In 
Table I, the sneezes listed ns light reflexes arc known instances only. 
In nil probability, the actual total is greater. 

Other observations made while keeping the iccmd, which extended 
over a period of nearly four months, ivcre that for both cases the 
undo of paired to single sneezes remained essentially constant from 
dav to day, and that upper respiratory infection and exposure to 
allergens scived only to increase proportionately the frequency of 
both types of sneezes. It is also of interest to note that previous 
to the keeping of the iccord ( the mothei believed that only rarely 
did she, herself, sneeze singly. In addition, despite the close watch 
kept on the sneezing behaviot of a large number of people, no similar 
pattern was found, although a few instances of occasional multiple 
sneezing wcie observed 

Comment 

Frequently in a specific type of behavior involving organic and 
psychic patterns of response, the differentiation is difficult between 
the behavior constituting a functioning of innate physiological and 
neurological processes and the behavior constituting a response of 
the personality itself to organic processes over which it may have 
little or no control. Nevertheless, the attitude taken by the per¬ 
sonality may serve markedly to alter or to distort the strictly 
somatic aspects of the total behavior process and paiticulnrly is this 
considered to be the case when some relatively simple fotm of physio¬ 
logical behavior involving definite psychic responses manifests a 
striking individuality peculiar to the pci son. 

Hence, when some process of physiological or neurological be¬ 
havior shows apparently purposeless and illogical variations in ac¬ 
cord with what could reasonably be expected to result from 
personality factors, the assumption is made that the personality has 
seized upon that innate behavior and added to it learned behavior 
serving other and rcmotci purposes of the personality, as is often 
to be noted in psyclioneurotic symptomatology. 

At first thought, this might seem to be the ease with the young 
woman, especially so since her mother’s sneezing behavior could 
furnish an opportunity for an imitative performance However, 
the appearance of the same pattern in the granddaughter long he- 
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fore the possibility of imitation, clearly indicates either an inherit¬ 
ance or a lcmarkablc coincidence. In this connection, ieferences 
may be made to the recent extensive experimental studies on the 
stmtlc pattern by Landis and Hunt (1) who found that, "Com¬ 
plicated bodily responses exist and are exhibited in a pattein-like 
fashion—startle, Moio lcflex, sneezing, coughing, and so on,” and 
that the general pattern of these responses tends to lemain constant 
rcgai dlcss of age, sex, and race To this may be added that varia¬ 
tions in tile pattern may be inherited 


Retertnce 

J, Landis, C, & Hunt, W The Startle Pattern. New York Farrai & 
Rinehart, 1939 

FJoisc 11os}>iini 
JZfoisc, Afichir/fln 
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CRITICAL REVIEWS OF RECENT BOOKS 

f(jtililsicii), K. The O,gamut. New Y oik' American Book, 
MV) Bp $t<h) 

Ui vn \vii) by L. A. Pennington 

The author of this text has presented for the hist time m English 
his systematic inteinictation of human and infra-human activities. 
The book becomes essentially a technical discouise with numerous 
illustrations on the use and misuse of the scientific method by biolo¬ 
gists, psychologists, physiologists, and medical men. The approach, 
.it the same time, might well be said, from the mechanistic point of 
view, to he rcactionaiy and to lead in the direction of supplying 
ammunition fm those in the oignnismist's camp. Foi these and other 
reasons, the rcvicwci feels that a scries of introductory statements 
setting forth the tenets believed to be basic in Goldstein’s treatment 
will make for simplification in presentation. 

These statements, tending to "place” the book, aie as follows. 
First, the assumption that "simpler” mfia-human subjects are more 
expel inu’irt.rlly suitable for investigation is unquahfiably rejected. 
Because no one knows, except hypothetically, what behavior patterns 
.11 c “simpler" than otheis, and because this approach has yielded 
continvcisial results, Dr. Goldstein stmts his study with mnn as the 
animal to he investigated. In Older to describe behavior in terms 
of “simplicity” 01 “complexity," wc must know, he asserts, a great 
deal about the “natures." of numerous organisms. We know more, 
at the present time, about man's “nature" than wc do about “rat 
nature," hence wc should start with man and so avoid “insidious 
anthropomorphism.” Dr. Goldstein further holds that pathological 
cases, m.ule available both bv dissection and analysis—the only 
methodological approach which natural scientists can use—afford 
unlimited opportunity m our studies of human behavior. Pathologi¬ 
cal materials aic thus made paitially equivalent as data sources with 
the experimentally modified biological specimens found in the labora¬ 
tory. 1'Appiinicnt.il interference with "normal functions” is held 
thus so closely similar (in terms of performances of patients and 
operatid animals) that observations made on both souiccs can be 
grouped together in theoretical discussion. Second, the primary 
aim of natural science should be the detailed description of all the 
aui\ iriex of the organism under known conditions in order to ap- 
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proach n moic nearly complete un cl cm a inline of die "cwnte*' (“in¬ 
trinsic nature") of an organism. Onlv in tins was can the phlMcisui 
and the research worker, as proponents of the double aspect theory, 
ever come to a complete lealization of the significance of ‘nmptnnvq 
which represent, it is held, the reactions of any defective organism 
m its attempts to come to terms uitli environmental demands Al¬ 
though a complete ease history of the nature described is rarely, if 
cveij achieved, this goal should he forcvei present. Obviously this 
tenet implies freedom fiom all preconceived notions which might 
lead to the arbitiary selection of certain problems and of specific 
data. The scientist must rather record nil phenomena. Km this, 
the "plus and minus" method of recording declared outmoded. 
Ilcttei to obtain a complete recoid of all successes and failures and 
the modes of action whereby each is achieved than to camouflage 
with plus and minus signs. The scientist, too, must he able to ex¬ 
plain not only those data which arc most appealing in terms of a pre¬ 
conceived theory of which aic most frequently met hut also all data 
collected. An analysis thus becomes adequate onlv when all observa¬ 
tions can insure the. development of an all-inclusive theory upon 
winch prediction may be made. Adequate anahsis m the eaily 
stages of rcseaich will, therefore, prevent future conflict in the 
development of modifications in theory in face of new accumulations 
of expel imental data As a corollary of this emphasis upon adequate 
analysis it is to be inferred that a multiplicity of eases would not be 
essential. Complete analysis of one well-controlled ease would be 
supenor to inadequate sets of observations obi,lined from nunv cases. 
In this connection Dr Goldstein reitmtes that the modifications in 
behavior shown by pathological cases with brain tumois and Lciehr.il 
lesions will present characteristics in common with deduced laws 
applicable to both normal and pathological behavior Further, it 
is Di, Goldstein’s opinion that by complete analysis of pathological 
and normal reactions of piimatcs the scientist will be able to formu¬ 
late a single ever-constant pnnciplc which will charactciize the 
"essential nature" of the oignmsm in a given figurc-giound reaction 
(organism and the psychological environment) It is towaul the 
development of this one basic constant foi man that the methodologi¬ 
cal ticatmcnt of the book is duected In the opinion of the leviewci 
this aim is achieved by continued lefeiencc to lUustialive m.itcunls 
each of which leads to the same conclusion, namely, that the "n.ituic" 
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(defined as jv.vdui-som.itit constitution) of tiic organism is once and 
for all ‘•Innvn bv tin 1 f>ofumumccs which the oignnism makes in 
"cominto terms in the bnl 1 way” with the “demand* of the environ¬ 
ment " 'l Inis the onanism’s peifomianccs are sticsscd as primary 
stmlinU, which, if emneth iiueipictcd, will lead to a complete 
umlnstanding «f tu/lacd and dnoi deied (i.c , Gatasltophic) be- 
h.ivim. Kiom this it follows that not only disordered but also 
01 dried 1 ink turns of (ho structuiaUv modified subject must be studied. 
Until sits of data are vitally impoitant in the establishment ot laws 
by means of which the medical man may pi edict futitic pciformances 
in terms of anticipated enviionniental demands Thud, each case, 
pathological oi nonnal (that is, “ordeicd”), tends in any environ¬ 
ment to dni-it its perfoimam.es in the presence of stiuctuial defects, 
making it possible for the psychopathologist to compichend the 
pectili.ii, fanatic ordeilmess in Jiospital behavior of patients with 
hi am injuries Their peisistcnt avoidance of disordei may be looked 
upon as a defense or pmteetive mechanism which prevents the appear- 
aitie of uislalruphit iespouses in an env nonment whose demands have 
been alieadv iecoKnr/e*l by the patient to induce disoidcred anxiety 
i< actions. Hu, too, iii.i \ the psychopathologist understand the ease 
mill whuli ceii.nn memoiies .lie lemstaled in pathological cases 
when the oiipunl < n\ iionnientul conditions aie duplicated, as op- 
posid to tin opposite types of mictions when the environmental 
situations ate unite difteinn horn those under which learning oc- 
eutieil. I lie patients iJnis alt.itn a state of oidei by lestiicting tlieir 
emiionmenls and so maintain an optimal level of peifoimance after 
urdu.d nipiins Compuis.uou miction, to illustrate by tefer- 
eme to a cast of hemianopsia, make possible clcai vision even though 
the cak.nine aiea of one hemisphere lias been ablated, Here, too, 
is a diiuoiistiatum of Di (lolilsteill’s observation that the com- 
peiis.itme umc turns mav constitute uivcit devices which elude the 
neophue investigatm. Onlv when both calcarine areas arc lemovcd 
do we get line tatasUupluc behavior which is stnkmgly at variance 
with ihe mdeied hehaum following pnitial lemoval of the visual 
aieas. 'rims ihe most mijuntaut function of the given system for 
the pie-cnatum of tin mgamsni is the last to he inteifcied with. 
One is ummded in this umueumn of Lashley’s pimctplc of all 

..I 11 fill) .i' 1*11111.11 undent y or drive to icali/c optimal per- 

fornuiiic unit uniunmin iiuikv cs|icn<liune 
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or nothing function developed by recourse to data obtained on the 
rat’s visual system. 

Next, Di. Goldstein refute* the basic assumptions made by the 
reflexologists who have rejected contradictory data obtained from 
human subjects by Dr. Goldstein and others, This refutation is 
based upon the experimental fact that varied response mat he elicited 
by the same physical stimulus applied to the same body areas. Fur¬ 
ther, as Dt Goldstein states, the reflex appears “to depend on the 
value of the stimulus” by which apparently is meant the functional 
significance of the stimulus for the whole oignnism. Investigations 
arc enumciated to indicate the manifold interrelation of the multi¬ 
tude of factors which influence tile life processes. Interaction be¬ 
comes the rule rather than the exception. It is concluded that it is 
impossible to attempt the isolation of a single factoi and to con¬ 
sider it the single and constant determinant of a given response. 
Thus, nowhere can Goldstein find a single stimulus-response ielation- 
ship which con elates with the necessary rigidity in behavior pustu¬ 
lated by the reflexologists. The reflex becomes merely “a tendency 
of a relatively isolated part of the organism in its totality to ictuin 
to a prefeued position in response to the demands of the environ¬ 
ment” The leflex is merely a means of functional equalisation of 
demands, The conditioned response, in turn, is a complicated be¬ 
havior pattern rarely met in normal environmental situations. It can¬ 
not be considered an adequate basis for understanding the per¬ 
formance of the whole organism. The conditioned response is thus 
the result of artificiality of the experimental conditions. As a 
corollary of these comments Dr. Goldstein goes on to point out 
that the reflex theory fails to explain in positive terms how it is that 
behavior is diiectwe (as illustrated by tile rejection or acceptance 
of an apprehended stimulus object), or is guided, in other words, 
toward an end. This characteristic of di lection is the most out¬ 
standing attribute of all performances of the human organism 
Whence comes this characteristic? Surely not from the environ¬ 
ment, since the term environment is meaningless without the or¬ 
ganism. The individual comes first and only then the cnvnonntcnt. 
Hence, dheclton is given by the “conscious” organism which actual¬ 
izes its “essential natuie” and so achieves 1 'wholeness." One might 
well at this point laisc the question both as to the meaning and 
the origin of this single basic drive One might also wonder what 



BOOKS 


467 


has become of the reciprocity principle used by Goldstein m his 
critn.il analys» of the lcflcx doctrine. One might even add that 
the nig.imsm, too, is meaningless without an environment. Such, 
lumcvn, seems to he the "nature" of Di. Goldstein’s holistic inter¬ 
pretation which scarcely manages, it seems, to avoid being teleological 
and indeterministic in certain of its fundamental tenets. 

On these haves, as offcied in a brief wav above, Dr. Goldstein 
erects a thcoictiail system In' means of winch both noimal and 
pathological data obtained from human subjects may be explained 
The essence of the thcoicticnl interpretation is to be found, in the 
Kvicwer’s opinion, in the thud chapter of the text Here is pre¬ 
sented n discussion, the aim of winch is to deduce the nature of 
ncuial events concomitant with function and content. By means 
of these deductions ba^ed upon peifoimance phenomena Goldstein 
believes the stage is ready for his formulation of a positive theory of 
behavior in lenns of the whole oiganism. In the foimulation, bow¬ 
er er, he hits dismissed physico-chemical factors, since, it is stated, 
they cannot he said at this state in our knowledge, to play a specifi¬ 
cally significant inlc. This interpretation might even now, it is 
believed, he questioned in spite of the fact that some of these data 
do not lend themselves easily to coherent evaluation Dr. Gold- 
stem, nevertheless, maintains throughout his text that "life processes 
aic properly conceived” only when pci for manccs of the total or¬ 
ganism .ire investigated and when laws are deduced thetefrom rela¬ 
tive to the cause of neural excitation and the accompanying overt 
reactions. Tile theory is based, therefore, upon the assumption that 
the nervous system, both vertebiate and invertebrate, is a network 
m which ganglia arc iniciposed at vanous places, and which net¬ 
work is related to the outer world by means of sense organs and 
the movable parts of the body. This netwoik is assumed always to 
function as a whole. To the “energy” excitations and transmission 
are related the performances of the whole organism. The particular 
hum of this relation, however, cannot yet be clearly desenbed 
The laws of neural function deduced by Goldstein follow First, 
the system is never at lest, but is in a continual state of excitation 
Any event upon stimulation becomes meiely an expression of a change 
in excitation within tlie nervous system Second, a given stimulus 
produces changes in the whole oiganism llicse changes can be 
observed only in ceitain legions of the organism because in any 
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extensive system changes cannot occur '•lmuluncmp-U .uid to < 
degrees. Tims the "local near effect" is used .is ,i term to ilr-ign.i»r 
the greater \nteivutv of stimulus effect within a restricted area, l lu* 
spreading of the encrtjy (whatever is its nature) throughout the 
net walk is made possible by the ganglion tells which idlest a ilian- 
neletl distnbution of the excitation after the manner of metabolic 
giadicnts posited by Child and his students. G.mgh.i thus cause it 
relative dchiwitntwn of the extension of cxuutniy dung.es as com* 
paicd with a system in which the ganglia have been removed. 'I hev 
make, normally, for a more localized effect. Indeed, these ganglia 
aic said to cause a decicase of the excitation at the point of stimula¬ 
tion because here an equalization takes place between the higher 
excitation level aiul the lower level in the rest of the svMcm. The 
“result is the giadunl decicase of the reaction at this point--the 
"equalization of the excitation.” The average excitatory state thus 
follows the excitation "after-effect" which in turn modifies later 
reactions Concsponding to the "Ioc.il neat effect” is the "funuioiul 
neat effect" which includes the fact that certain striiLiuies ,iie more 
easily stimulated by ceitam physical stimuli than an* others. "An 
adequate stimulus which impinges on am point, thus becomes Hiectiv'* 
at vciy different, widely separated regions, wheieas uthet pails of 
gieatei local proximity hut of different stimulus adnpiam, remain 
idatively untouched 1 ’ (p. 107). Kquah/ation of euiralion actors 
in a tempoial older and can thus he used as a physical piinciple 
undeilymg the accepted fact that one stimulus can dint peifornv 
ances having tempoial sequences. Noimal leacliuns hecunie linked 
to nomial stiuctiue by viituc of anatomical adequacy fm specific 
stimulation and by viitue of specific piactiu*. Thi*-i* structuics, of 
course, illustrate the basic piinciple alicady stiessed by Ur. Gold¬ 
stein, and so can best be undci stood as a lesult of a pioccss of the 
organism’s coming to terms with the demands of the enviioinnent. 

The pattern of die excitation which occurs in the system, as 
a le&uk of a stimulus, cannot be sufficiently iharnrtcn/cil by 
noting merely the state of excitation in the “near part" The 
icst of the system, the “distant part,” is also in a veiv definite 
state of excitation line h inoi enient of one pan of the body 
is accompanied by u delimit change in the incline of the icst 
of the budy. The change in the distant pa it is, in a cetlain 
sense, antagonistic to the hist, and is nciessnry, not only foi 
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die maintenance Ilf the lialamc in the entire system, but also 
fm liie ami rate execution of the required performances 

I lms mi tltC'-t* luses Di. Goldstein fmmulatcs a stiuctuial substra¬ 
tum fm tlu- psychological concept of the figuic-giound lclationships 

Jlie reunion at anv one point of the oiganism is the more 
an urate if it is in eon lignin linn a I contrast to the rest of the 
organism--the more it stands m the "foicgiound" as compaicd 
with the "Imtkground" (rcpiesented by the test of the organ- 
svslem) Whenever we analyze the stiuctmc of pciformances 
we meet (Ins same configuration I am thcrefoie inclined 
to regard this configuration of excitation, the foreground- 
liai kgronnd ielation, as the basic foun of the functioning of the 
nervous svstem (p 110 ) 

On tfit* hcluvim.d side, stttdv of cases levcals that mjuiy to the 
nervous system impairs the execution of separate actions first, while 

mure generalized icauions, conesponding to a less clear 
ligtii e-ground fm mat ion, may still be picscnt All this can be 
uiulcrstood if we icnlizc that a noinial substinluiii is needed 
lo maintain a high tension in a localized area and that tins 
n iiMon in iu.icss.iry for the execution of discictc pcrfoimances 
Anv slaikciung of fumuon lends, thcrefoie, to a level, i e, to 
wi greater uniformity of processes in the concerned legions of 
the system, or possibly in the entire system 

The 1 61 c of tins ligme-giouiul ncmal substiatum is next considered 
As in “attention," so hcie, too, one finds a continuous alternation as 
lo winch "pait” of the 01 nanism stands in the foicgiound and the 
lux kgi nund. The foicgiound is detcimined (rr) by the task which 
(lie oigumsm has to fulfill at any given moment, i e ,by the situation 
in which tlu* organism happens to find itself, and ( b ) by the demands 
with which it has to cope (p. Ill) 

"The tasks arc in linn deteimined by the nature of the 
organism . which is bioirght into actualization through the 
cmiioimiental changes acting upon it The cxpiessions of this 
actualization aie obviously the pcifoimances of the oigamsm, 
riuough llicin the (Mganisin can dcnl with tlie respective en- 
viioiimcntnl demands and actualize itself [its own it a tut c (re¬ 
viewer's italics)J The possibility of asseitmg itself in the 
uoiId, while pieseivmg its ch.irnctu, hinges upon a specific 
knitl of 'coin nit/ to hi ins’ with the cnva on meat This lias 
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to take place in such a fashion that each change of the or¬ 
ganism, caused by environmental stimuli, is equalized aim n 
dcfiiit'c time, so that (lie orguimm regains that 'average* stave 
which corresponds to its nature, winch is 'adci|iintc' in it Only 
quite it this is the ease u it possible that the same environmental 
events can produce the same changes, , Only under tins con 
dition enn the organism maintain its constancy and identity ' 

"If this relative constancy did not exist U would not even he 
possible to rccogni/c an organism ns such, we could not even 
talk of a specific organism This kiml of coming to terms of the 
organism with the environment we call the haste biologic lain" 

(p. 112 ). 

Again on the nature of the environmental stimulus, Goldstein states 
"the only events winch normally prove themselves as stimuli are 
those with which the organism can come to terms" in a manner , 
such that its existence (the Actualization of performances which 
constitute its natuic) is not essentially clistui bed. Thus each or¬ 
ganism has its own milieu. One is reminded hoe once more of 
Dr. Goldstein’s interpretation of behavior of patients suffering from 
brain injuries 

Tins theory of neural function, it is stated, is compatible with 
known anatomical facts—although the nature of these facts appears 
to be unclear It is doubted, states Dr. Goldstein, that the anatomi¬ 
cal structures desenbed by histologists arc at all essential for neural 
function. Anatomy cannot tlius be said to supply completely firm 
foundations for any neurological theorizing. What neurological facts 
suppoit Goldstein’s theory are not mentioned. 

The author of this text is thus able to explain the reactions of 
clinical eases in terms of the effects of stimuli upon the tendency 
towaid physical equalization of the organism. Any icaction is signifi¬ 
cant, since it gives us information relative to the way in which the 
patient comes to terms (returns to an average state of functional 
equilibrium) with its own environment Thus, when the drive to 
self-actualization is blocked and when the return to the equalization 
plane cannot be achieved, catastrophic or disordered reactions occur. 
By a process of learning the patient soon comes to avoid such 
stimulating situations and so to restuct once more the extent of the 
stimulus influence, his milieu. Such restrictions become protective 
agencies by means of which catastiopine reactions arc avoided. The 
fact that the neuial theory picsented by Dr Goldstein is not ham- 
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pcjcd by assumed experimental facts of anatomy, of couise, makes 
possible the establishment of this thcoiy of functional organization 
of the entire nervous system into a totally reactive connective system. 
In this wav he is able to explain both the labile and the perseverative 
responses of pathological eases. These levcrsals in performance need 
not, ihcic/ore, he explained by appealing to concepts of hienttchtcal 
"higher levels” assumed by some to mediate whatever each means 
by an “attention /actor.” 

The balance of the hook may be considered, from one point of 
view-, to consist of an elaboration and an application of Goldstein’s 
holistic approach. The problem of instinct and drive are so treated 
in some detail. The status of brain localization is reviewed and 
critically evaluated. It is maintained, to illustrate, that destruction 
of one part of the brain never leaves unchanged the activity of the rest 
of tlic organism. A shift in the distubution of energy excitation 
nsunlh occurs. Qualitative and quantitative data must be collected 
in all such studies. We, fuither, cannot infer directly from a rela¬ 
tionship between a localized defect and a functional disturbance, a 
iclationship between aica of lesion and a pet fot mance. Localization 
of a performance must rather come to mean “a dynamic process which 
occuis in the entire nervous system, even in the whole organism, and 
which has a definite configuration for each performance ” Thus 
while structures are known to exist the qualitative functional aspect 
docs not exist outside the ivhole. 

An analysis of Freudian psychoanalytic theory results in its rejec¬ 
tion. The theoiy of repression is supplanted by the holistic inter¬ 
pretation based upon the developmental sequences of the organism. 
Repiession does not exist. The neural “after-effects” of early experi¬ 
ences, not completely integrated, are covered up by more recent 
actualizations of man in his coming to terms with an expanding 
cultural and physical milieu. All early experiences can be recalled 
provided man is brought into a situation similar to that under which 
they originated. Freud is thus accused of treating his data selec¬ 
tively. Unconsciousness is naught but the entering of a former re¬ 
action pattern into the present when the situation is suitable. 

In summary, this book, foi the reviewer, presents Dr. Goldstein’s 
inter pi elation of human behavior in a complete fashion For those 
working in similar fields and for those familiar with the intricacies 
of the theory the present leview may well appear to be incomplete 
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The reviewer’s purpose, lumetcr, has been one of srlrciinn and 
placement of the work as it appears to him. Cerr.iinh for thoMj 
woikuiR in rotated fields a careful reading of tills stumitatiny text 
is recommended. 

Department of Psychology 
University of Illinois 
Urhana, Illinois 



(I'uiti, C. The Lot,i( of Modem Psychology. New Yoik 
A fat nn llmt, /v»y pp, is ■> ) 

Kmhwii) i»\ Ralph W. Kiuckson 

In this uoih Professor I’l itt makes a hold attempt to bridge the 
gap I mm |is>» linlogv in philosophy by making use of opcratiomsm and 
logn.il niipuu mu .is a logical basis for psychology. He is clearly 
aw aw nl t 1 m- hut tli.il the opposition of many psychologists to phil- 
n'-npliv docs lint eliminate philosophical concepts but merely drives 
them underground. It is iheiofme refreshing to find an author who 
is willing to discuss some of these basic concepts openly, when it is 
so Lidiumuhlt to tonce.il them under the name of ‘‘science” as 
though tJuir opponents' philosophical views wetc unscientific. 

1 lu* first ilu-sis of the wink is the essential monism of scientific 
d.ili in width ProfesHii Piatt fust points out that it is impossible 
to get a gtneral iigieemcnt as t» what is mental and what is physical 
Wundt mod to define the mental in terms of immediate cxpci icnte, 
but MmiUum ruled out Wundt’s sensory contents as being physical 
and km i it ted the mental In psychical acts. Titchener and Kiilpe 
had lintb iMilmlngt and physics slatting horn the same world of 
evpei lent e, file ddfennee between them being merely in the point of 
view, J-'in.ith W.itson pioduced ,1 behavioiism which was similar 
ill p.ittom to the Wundtum psychology, with reflexes in place of sen- 
Minins. From this the autlioi concludes that thete is no essential 
diilciemc Iteiuecn inniil ami body, fm there is no valid critenon to 
m.uk ihoin of I. '1'liK is followed by a discussion of vaiious types of 
monism such as the neutiui, the physical, and the psychical, hut the 
.uithur does not commit himself to any paiticular one The dualistic 
position, luiut'u-i, and the vsuious critena between the physical and 
till 1 mental presented by Piofcssm Lovejoy aie completely ignored 
lie does not considei the common obscivation that mental events do 
not follow physical laws, or as William James stated it, that mental 
lues do not hum real .sticks and mental knives do not cut teal wood. 
Instead lie ineieh holds aibitianly that there are no criteria to 
separate the two, with the lesult that no science can be defined in 
it*ims of subject-matter as all stait from the same world of experi¬ 
ence. '1 he dilleiont sciences aie meicly divisions of scientific labor 
u itb Mtiiside’nhlc ovcilapping, but no critena of separation arc given. 

TJse ;juihoi next Lakes up vaiious objections to the thesis that 
mind and maitei aie indistinguishable The fiist objection con- 
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side red is the com mon-sense view that we luve an intuitive knowl¬ 
edge of a self, which is answered by pointing out that science tries 
to explain events in terms of the responsible conditions. It follows 
that the self cannot he identified with any of its phiMalngwal con¬ 
ditions. This answer may he true as far as it goes, but the author 
docs not seem la re,dive that his answer would he equally true on a 
dualistic basis. There is nothing in the principle of causality that 
forces the causal relations to be between phjsical events, mental 
events, or mixtures of them. The second objection is concerned 
with the doctrine of transcendentalism in that psychological c\cnls 
have a icfcrencc beyond themselves, have meaning, value, and pur¬ 
pose which cannot lie dealt with bv science. To this objection the 
author replies that this doctnne is barren ami negative and really 
attacks science in general. This appears to be the weakest part of 
the discussion so far as his thesis is concerned, The fact of trnn- 
sccndnncc is admitted, the question is whether the explanatory 
mechanisms are adequate to account for them. Few dualists would 
deny that picscnt ability to think of past events (transccndance of 
time) is conditioned by present events in the brain. The arguments 
in dus chapter, therefore, contribute nothing to the contention that 
mind and mattci are identical. 

In connection with Ins discussion of the behavioristic attack on 
transcendentalism Professoi Pratt presents a very good defense of 
introspection as a scientific method. To the charge of Professor 
Lashley that introspection is an example of the pathology of scien¬ 
tific method, it is reported that all scientific observation must then 
be pathological for intiospection docs not differ in any essential 
detail from the observational methods of other sciences. There is 
no essential difference in reporting the presence of a red color and 
reporting the movements of a rat in a maze. Both methods collect 
data which in themselves are of no value to science except as they 
lead to explanatory mechanisms. In this way the author is more 
consistent than the behaviorists who give away their position by 
refusing to admit mental data into their system, theicby recognizing 
that there is a difference between the physical and the mental. The 
author, however, denies that there is any difference between them and 
accordingly admits all kinds of data, winch aic eventually to dis¬ 
appear when physiology explains them. 

The third chapter is entitled Logical Empiricism (Opetathnism). 
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1 lie litlc tupgr<i« that ibr two terms arc synonomous, but the author 
ma ^ n tli«Htteitf»n ami gnes a clear account of these popular 
nmcntrnK The logical empiricists are concerned primarily with 
the an.ih“is nf uirntifir language, but also have the doctrine that 
propwiimm hue meaning cmlv if they are verifiable. Operationism, 
on the ntlicr hand has developed from Professor Bridgman’s con- 
tcntiim (fi.it the meaning uf a scientific concept is determined by 
the npcr.itmnt. carried out befoie it came into use. This is illustrated 
by examples from phjMCt, followed by a discussion of the importance 
uf niu.Uums in defining concepts. 

'1 he Author now applies operationism to psychology, although in 
so doing nprratiwiBm is broadened practical!]' to logical method in 
KCflna), There is a discussion of the collection of data, of inference 
from the data, and deduction from these inferences. Applications 
of the first and third of these to psychology are presented first, while 
p.Hyc)mh>£avjl inferences or explanations it re considcicd in the follow¬ 
ing chapter, With regard to deductions in psychology, it is pointed 
out that psychology is not yet in a position to use them to any marked 
degree, as generalizations arc npt to run beyond the empirical data 
and many of the relevant factors cannot be observed or controlled, 
Wilh regard to the collection of data there is a protest against the 
unwarranted exclusion of data by the behaviorists, Professor Tol- 
man admits in one place that both physics and psychology arise from 
lhe* matrix of direct experience, yet in another place holds that psy 
etiology has nothing to do with immediate experience. The be- 
hiivioriM; is so afraid of the latter that he rushes blindfold into empha¬ 
sis on objectivity, not realizing that all sensory data including that 
of classical psychology arc just as abjective as that of behaviorism 
In addition, it is pointed out that ali phenomena are private, so far 
as science is concerned, until they are reported. The important 
factors for science are the consistency and accuracy of the reports. 
In this connection the author also makes an effective attack on S S. 
Stevens' doctrine of the discriminatory response as an attempt to 
avoid the subjective, showing that Stevens’ doctrine is really seif- 
contradictory. The initial data of all science aie private or direct 
experience. 

The pi obi cm of infeicnu is reserved for the fifth chapter entitled 
Psychological Physiology. The author first points out that nearly 
all psycliologic.il concepts arc ambiguous and that in addition the 



JftURNA! l'f ! INUIl'it'iMi 


4?t) 

factor** of rcifu iiiTori ami infilirfliun cauv further miHhirt T \\* 
former k ilip tendency to regard cmifri'h .t* llirni". C’^oir.i 1 '*. I«»r 
{•sample, is not a thing but a concept that r*lfu to vartwis imuhma- 
turns nf colors anti nettings. Thu factor i* mnv pbump m iin|imuiH 
role in personality theory with te*pm to lonu-pisof types .mi) irnih. 
Infiltration is the tendon?} fur meaning to seep into tsuu'epK (tom 
various sources, f'prcially from explanatory liv|n»ilic«r«. ’S't t tbr 
gaps in knowledge must he filled by hypothec, even (IkiiirIi HiniiilW 
inwfemtttttm must he held in restraint especially with louaiii to the 
animistic trends of dynamic psychology. Thf litst restraint is to 
tie infeiences to concrete data, while tin* snnild is that explanatory 
concepts must he referred to the organism as it links the sensory 
and behavioral processes. Various objections to physiological explana¬ 
tions, have been advanced, such as the cry that such a procedure is 
materialistic or mechanistic. The author's answer to this is that 
such an objection is merely prejudice. The second objection is that 
we know more about psychological jnnicnal limn about the supposed 
physiological foundations, and we should accordingly devote our 
time to the further extension of psychological knowledge. The an¬ 
swer to this is that such an extension gjvo onlv a descriptive psy¬ 
chology, and only physiology can furnish an ejcplanntoiy reference 
fi ante, the facts of sensation and reflex having already found a place. 
The third objection is that explanations arc unneemuy .uul should 
be icplaccd by observed coirelation, to which the author wplics that 
the correlations we now have me inadequate arid explanations based 
on them me nreicly guesses, He contends that such a position would 
' eliminate ninny stimulating hypotheses The last objection is that 
the explanations are more mythology' than physiology as they are 
merely const motions. The author's answer is that all scientific ex¬ 
planations arc logical constructions, illustrating his contention by a 
discussion of Sheuington’s work on the properties of the synapse 
The observed events ate called material properties and the explana¬ 
tions formal properties Science is interested primarily in the Inttci, 
and psychologists have used procedures similar to those of Sherungton 
as in the deduction of the blind spot and in the woik on mnemonic 
traces. These answers appear to live reviewer to be quite adequate 
with the possible exception of the third, inasmuch as the addition of 
physiological unknowns does not add to his explanations. Possibly a 
sounder position might be that the ultimate wiuclaiums may he 
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j^viln. |tli\-irilMpu.il. ImiI in unx rate it is dearlv shown by the 
author ilia! I lie pin sinlniMC.il uinnnt Vie left out. 

I lie l.i l ihiplir is entitled The Alyslrry of Mind, with further 
empli isis mi mil li lupus ;js the imporunce of formal propel ties, the 
cmulariiv of rspbinatinns ami the difficulty of establishing causal 
relations m p,nl»o)ngi. rsprcf.illi of the higher mental processes. In 
.oMittmi, there is i dis<ijssion of piediction, particularly with regard 
to .((iplietl p-uhnlogt. As the author points out, prediction has no 
Inga il sr.itus from the standpoint of opcratmimm and logical em¬ 
piricism ft is ine.iningliss for the latter, as it deals with events that 
do noi \ei cMst Yu get armiml tills difficulty the author suggests 
a stile of pro!*tUiIitx for projecting the past into the future, Tim 
suggestion does not axoul the fact, howcvei, that all the laws of 
naimr test on the assuinpiion that nature will continue as uniform 
and with the Mine umformiiv as in the p.nt. On the basis of this 
assumption (hr .inthor’s view of propositions in psychology having 
moir or less pjobabilm value appears to be justified He points out 
iImi tins \,dm* js especially Jmv m the nioic complicated forms of 
hrh.iiNii as so main* of tilt* important pstcho-pliysiological vai tables 
.ire ni uicssdilr. Applied psicludcigv, naoidmglv, is hugely specu- 
l.itixc mil unreli.ihle. h is suggested that success in the professions, 
for example, depends upon knowledge, continuing enthusiasm and 
interest, .uid a pleasing personality, ol which onlv the first can be 
sigmhc.mtK influenced In teaching there arc two more factors: a 
desire 10 leach and the ability to communicate knowledge. Especially 
uupnitaut lieu* is the author’s contention that a knowledge of the 
subject taught is mine impoitant than a study of methods of tcach- 
mu This content ion mav not he popular in schools of education but 
will ohlam the appioval of most successful tcacheii, The attack on 
applied psychology with ihc plea for jetuement into laboratoiies and 
hhiaiies mav seem too scveic, but the author has delibciately exag¬ 
gerated in older to emphasise that we cannot expect too much from 
this field On the other hand, especially in the field of adveitising, 
much valuable work is being done in applied psychology. 

It max be uue that Professor Pratt lias not established his main 
thesis of the unity of mental and physical, but the xvoifc as a whole 
is a valuable eonliilmtion to a sophisticated analysis of the logical 
foundations of psychology. The science is no longer afraid of con¬ 
sult! ing philosophical piinciplcs, Such a maturity would have pre- 
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vented a naive movement like behaviorism with Us arlntr.irv exclu¬ 
sion of data, which has probably caused more harm than gaud by 
discouraging abler talent and forciuu them into other sciences or 
philosophy. 

Hibbmg Junior College 
Uibbing, Minueso la 
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